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ZOOLOGICAL  SOCIETY  OF  LONDON. 


January  15,  1889. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  during  the  month  of  December  1888: — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  December  was  74,  of  which  50  were  by 
presentation,  2  by  birth,  8  by  purchase,  and  14  on  deposit.  The 
total  number  of  departures  during  the  same  period,  hy  death  and 
removals,  was  85. 

Among  these  I  may  call  special  attention  to  the  young  Chimpanzee 
purchased  of  Mr.  Cross  of  Liverpool,  December  6.  This  is  appa- 
rently of  the  same  species  as  the  specimen  purchased  October  24, 
1883  (see  P.  Z.S.  1883,  p.  464,  and  1885,  p.  673,  pl.xli.),  which  is 
still  living  in  the  Society's  Gardens,  and  is,  so  far  as  can  be  at  pre- 
sent ascertained,  referable  to  the  Bald-headed  Chimpanzee,  Anthropo- 
pitheeus  eaivus  (Du  Chaillu)  K 

Mr.  Bartlett,  in  his  communication  to  the  Society  on  this  subject 
(above  referred  to),  has  pointed  out  the  distinctions  between  this 
Chimpanzee  and  the  ordinary  form  (A.  troglodytes). 

The  receipt  of  a  second  specimen  is  of  great  interest  as  tending 
to  confirm  the  validity  of  the  species.  A  specimen  of  the  common 
Chimpanzee  of  about  the  same  age  being  also  in  the  Society's  col- 
lection at  the  present  time,  it  is  easy  to  make  a  comparison  between 
the  two  forms. 

*  See  on  this  subject  "  The  Bald-headed  Chimpanzee,  "  in  '  Nature/  vol.  xxxiz. 
p.  254  (Jan.  10th,  1889). 


Proc.  Zool.  SOC.—1889,  No.  I. 


2  HEER  F.  E.  BLAAUW  ON  CATOBLEPAS  GNU.         [Jan.  15, 

The  following  letter  addressed  to  the  Secretary  by  Heer  F.  E. 
Blaauw,  of  Amsterdaro,  relating  to  the  development  of  the  horns  of 
the  White-tailed  Gnu  (CatoblejMs  ffnu),  as  observed  in  several  ex- 
amples of  this  Antelope  bred  in  the  writer's  menagerie,  was  read : — 

"  534  Heerengracbt,  Amsterdam, 
December  1888. 

"  Sir, — I  am  now  able  to  send  you  the  long  promised  drawings 
showing  the  development  of  the  horns  of  Catoblepas  gnu. 

•'  The  drawings  were  taken  from  a  female  born  July  22nd,  1886. 
When  the  young  Gnu  is  born  the  forehead  is  covered  with  thick 
shining  hair  of  a  rich  chestnut  colour,  and  the  places  for  the  horns 
are  marked  by  little  tufts  of  hair. 

*'  When  the  young  animal  is  five  or  six  days  old  the  horns  begin 
to  show  through  the  tufts.  Remarkable  is  the  position  of  the  ears, 
which,  being  made  for  afterlife,  when  they  are  partially  coTcred  by  tJie 
heavy  horns,  look  very  long  and  forlorn,  and  give  the  young  animal 
quite  an  idiotic  expression.  For  a  time  the  horns  grow  straight,  and 
stand  nearly  vertically  on  the  head  ;  but  gradually  the  points  begin  to 
diverge  from  each  other,  which  divergence  is  at  its  greatest  develop- 
ment at  the  age  of  eleven  weeks  (fig.  A).     At  this  age  what  afterwards 


Horns  ol'  }Oung  Catoblrpas  ^nm,     1 1  weeks  old. 

become  the  straight  points  in  the  adult  (a-b,  ^g.  D,  p.  4)  have 
come  out  entirely,  and  the  parts  c-6(fig.  D)  now  begin  to  make  their 
appearance,  during  which  process  the  points  assume  altogether  a 
di£[erent  position.  It  is  worthy  of  notice  that  even  at  this  earlj 
period,  when  the  top  of  the  head  is  as  yet  quite  covered  with  hair, 
the  place  and  form  of  the  homy  parts  (d  and  c,  fig.  D)  in  the  adult 
are  already  visible.  This  also  shows  that  the  points  of  the  boms 
b^n  to  grow  out  of  the  head  considerably  lower  in  position  than 
where  the  future  bases  of  the  horns  will  be. 

**  The  part  c-6,  fig.  D,  is  now  developing,  the  horn  is  driven  for- 
wards, downwards,  and  sidewards  at  the  same  time,  and  at  the  age 
of  16  months  looks  like  ^g^  B.     This  goes  on  until  at  19  months 
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Rom  of  Catoblepas  gnu.    16  months  old. 
Fig.  C. 


HornB  of  Catoblepat  gnu.    19  months  old. 
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fig  C)  the  frontal  or  basal  parts  begin  to  show,  whilst  the  hairy 
intermediate  part  (a-b,  fig.  C)  gets  narrower  and  narrower  until  at 
the  age  of  two  years  little  of  it  is  left.  As  the  animal  gets  older 
this  Tnairy  region  becomes  restricted  to  a  narrow  space  of  from  2  to 
4  cm.  ill  width,  and  is  generally  narrowest  in  the  males,  as  in  them 
the  horns  acquire  their  greatest  development.  Until  the  age  of  about 
two  years  the  frontal  parts  (a  b,  fia:.  C)  are  quite  smooth ;  but  after 
this  time  the  roughness  which  the  adults  present  on  these  parts  hegins 
to  appear  in  the  following  manner : — At  first  longitudinal  fissures  or 

Fig.  D. 


Iloms  of  Cafoftlepaa  (/nu.     Adult  female. 

cracks  begin  to  show,  which  are  gradually  cut  through  by  rertical 
fissures,  so  that  little  squares  are  formed.  These  soon  begin  Ui  loosen 
themseWes  partially  from  their  bases  in  such  a  way  that  the  (lart 
furthest  from  the  centre  of  the  front  keeps  fast,  whilst  the  opposite 
imrts  get  more  or  less  loose  and  turned  up,  so  that  a  kind  ot  rough 
inrtfwfar  scales  is  formed. 

••  Whilst  the  straight  parts  of  the  horn  are  growing,  the  horny 
covering  or  sheath  comes  off  comparatively  easilx  ;  and  it  is  manifest 
that  the  interior  with  its  blood-vessels  runs  quite  up  to  the  top  of 
it.  Afterwards  the  straight  points  in  great  part  get  quite  massive 
and  homy :  and  after  this  there  is  Hitle  danger  of  their  being  broken 
off,  unless  hy  the  animal  repeatedly  rubbing  its«'lf  against  hard 
stones  ^c,  as  it  often  does  when  confined  in  a  narrow  s]uice. 
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**  As  a  general  remark  about  the  Gnus,  I  will  add  that  these  animals 
are  perfectly  hardj  and  stand  all  the  damp,  cold,  and  snow  of  a  Dutch 
winter  without  the  slightest  difficulty,  protected  as  they  are  by  a 
woolly  coat  which  in  autumn  grows  under  their  ordinary  hair.  They 
•re  also  very  precocious,  as  the  females  produce  offspring  before 
entering  into  their  third  year.  Thus,  for  instance,  I  have  this  year 
bred  a  young  one  from  a  female  aged  twenty-two  months  only,  and 
she  reared  it.  To  lovers  of  nature  nothing  is  more  interesting  than 
t  field  with  a  herd  of  these  animals  running  and  gamboling  in  the 
most  frantic  manner,  on  which  occasions  the  ridiculous-looking  light- 
coloured  little  calves  generally  take  the  lead.  Their  wonderful 
•ctivity  and  eccentric  movements  joined  to  their  comparatively 
heavily  built  frame  are  always  fresh  sources  of  surprise,  and  forcibly 
remind  one  of  Harris's  allusion  to  the  Gnu,  namely,  *the  most 
whimsical  of  nature's  vagaries."  He  could  not  have  expressed 
himsdf  better! 

••  Yours  &c., 

••  F.  E.  Blaauw." 


Professor  Newton,  V.-P.,  exhibited  a  specimen  of  the  so-called 
Pennuia  milisi,  remarking : — 

*•  By  the  kindness  of  my  friend  Mr.  Scott  B.  Wilson  I  arn  able 
to  show  you  to-night  one  of  the  Hve  known  specimens  of  the  bird 
described  by  Judge  Dole  in  his  *  List  of  Birds  of  the  Hawaiian 
Islands,'  reprinted  from  the  '  Hawaiian  Annual'  for  1879  (p.  14), 
under  the  name  of  Pennuia  millsi  \  and  believed  to  be  extinct.  Mr. 
Wilson  tells  me  that  all  these  specimens  were  obtained  some  thirty 
years  ago  by  the  late  Mr.  Mills,  and  that  no  one  has  since  been  able 
to  meet  with  the  species  ;  but  knowing  the  skulking  habits  of  so 
many  of  the  smaller  Rails  and  Crakes,  as  well  as  the  very  local  dis- 
tribution of  many  of  the  birds  of  the  Sandwich  Islands,  I  think  it 
quite  possible  that  the  species  may  still  exist,  though  undoubtedly 
it  has  been  frequently  sought  in  vain.  As  Mr.  Sclater  has  already 
pointed  out  (Ibis,  1880,  p.  241),  this  is  doubtless  the  so-called 
'wingless  bird*  of  Mr.  Pease  (Proc.  Zool.  Soc.  1862,  p.  145);  but 
I  must  add  that  in  almost  every  respect  it  appears  to  me  to  agree 
with  the  'Dusky  Rail'  of  Latham  (Synopsis,  iii.  pt.  1,  p.  237), 
upon  which  was  founded  the  Rallus  obscurus  of  Gmelin(Syst.  Nat. 
i.  p.  718) — a  bird  not  since  recognized,  so  far  as  I  can  discover. 
The  identification  of  the  two  species,  if  it  can  be  made,  I  leave  to  the 
discrimination  of  Mr.  Wilson  when  he  comes  to  work  out  the  fine 
collections  he  has  made  in  the  Hawaiian  Kingdom." 


Prof.  Bell  stated  that  he  had  that  morning  received  a  letter  from 
i  gentleman  at  Manchester,  in  which  he  was  informed  that  Bipalium 
kewense  had  been  observed  to  eat  earthworms.     A  similar  fact  had 

'  Accidentally  misprinted  millei. 
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Rhinoceros  were  kept  for  some  weeks  while  the  muscles  were  in 
course  of  dissection. 

In  performing  this  task  we  were  greatly  assisted  by  Mr.  Tonks, 
DOW  Physician  at  the  Free  Hospital,  Grays  Inn  Road ;  for  most  of 
the  drawings  which  illustrate  this  paper  (woodcuts,  figs.  3-10)  we  are 
also  indebted  to  that  gentleman. 

Both  the  indiriduals  were  referred  on  their  arrival  at  the  Gardens 
to  Rhinoceros  sumatrensis;  subsequently  Mr.  Sclater  considered 
that  they  were  probably  examples  of  his  species  Rhinoceros  Ian- 
Otis,  of  which  the  type  is  still  living  in  the  Gardens.  Without 
going  fully  into  the  question  of  the  distinctness  of  Rh.  lasiotis  from 
Rh.  sumatrensis,  which  cannot  be  done  properly  until  the  death  of 
the  type  specimen,  it  may  be  remarked  that  there  are  no  characters 
in  the  skull  which  would  seem  to  justify  such  a  distinction.  In 
making  a  comparison  of  the  skull  of  these  specimens  with  Rh. 
SKMotrensis,  particular  attention  was  paid  to  a  paper  by  Prof.  Flower 
in  the  *  Proceedings '  ^  of  this  Society,  in  which  a  skull  possibly 
identical  with  Mr.  Sclater's  Bh.  lasiotis  was  compared  with  Rh, 
suwuitrensis.  Assuming  that  problematical  skull  to  represent  Rh. 
iasiotis,  it  is  clear  that  neither  of  the  individuals  discussed  in  the 
present  paper  belong  to  thnt  species,  for  in  all  the  points  raised  by 
Prof.  Flower  these  individuals  are  typical  Rh.  sumatrensis. 

With  regard  to  the  visceral  anatomy  of  this  species  we  have  not 
much  to  add  to  the  description  by  Garrod  ;  and  the  species  does  not 
differ  materially  from  Rh.  sondaicus,  which  we  have  described  some- 
what fiiUy  in  the  '  Transactions '  (vol.  xii.)  of  this  Society. 

Garrod  describes  the  ridges  upon  the  hard  palate  of  Rh.  sumatrensis 
but  gives  no  figure  of  it.  The  accompanying  drawing  (fig.  1,  p.  8) 
has  been  made  for  the  purpose  of  a  comparison  with  the  hard  palate 
of  Rh,  somdaieus,  which  has  been  figured  by  us  in  our  memoir  upon 
that  Rhinoceros. 

The  ciBCum  and  the  neighbouring  parts  of  the  intestines  have  been 
figured  by  Garrod  ;  and  as  his  figure  illustrates  the  principal  points 
in  the  anatomy  of  this  region  of  the  gut,  we  have  thought  it  hardly 
worth  while  to  give  a  further  illustration. 

In  the  loop  which  is  formed  by  the  commencement  of  the  colon, 
the  distal  portion  is  of  a  narrower  calibre,  as  shown  in  Garrod' s 
figure. 

The  mesentery  which  unites  the  opposite  sides  of  the  loop  has  a 
peculiar  fold  upon  it  which  is  illustrated  in  our  figure  of  Rh. 
sondmeus.  In  that  Rhinoceros  the  fold  in  question  (/oc.  cit.  pi.  xxxiv. 
figs.  1-3)  arises  near  to  the  caecum  and  receives  a  branch  from  one 
of  the  divisions  of  the  colic  artery  ;  at  the  opposite  extremity  of  the 
colic  loop  the  band  divided  into  two,  which  were  attached  to  the 
surface  of  the  mesentery  uniting  the  parietal  sections  of  the  colon  ; 
at  this  point  the  artery  borne  by  the  fold  also  divides  and  becomes 
continuons  at  two  points  with  the  colic  artery.  It  appeared  to  us 
at  the  time  we  were  iuvestigating  the  anatomy  of  Rh.  sondaicus 
tliat  the  azygos  artery  borne  by  this  fold  might  serve  to  supply  this 
^  P.  Z.  8.1878,  p.  634. 
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region  of  the  gut  with  blood,  if  the  circulation  in  the  main  arteries 
happened  to  be  occluded. 

In  the  Sumatran  Rhinoceros  the  same  fold  occurs ;  but  (at  least 
in  one  specimen)  it  was  of  limited  extent  compared  to  the  fold  in 
the  Sondiaic  Rhinoceros  ;  it  commenced  at  about  the  same  point,  but 
terminated  at  the  beginning  of  the  smooth  portion  of  the  colic  loop. 
Furthermore  this  fold  appeared  to  have  no  artery ;  or  if  an  artery 
was  present  it  must  have  been  very  small  indeed. 

The  ileo-csecal  fossa  figured  and  described  by  us  in  Rhinoceros 
sondaiau  was  present  in  the  Sumatran  species ;  but,  instead  of  being 
large  enough  to  contain  the  entire  fist,  it  was  only  of  the  diameter  of 
the  fore  finger ;  this  difference  is  not  at  all  commensurate  with  the 
difference  in  size  of  the  indiriduals  of  the  two  species. 

Fig.  2  (p.  1 1)  represents  the  nasal  diverticulum  of  this  species ;  this 
organ,  which  is  known  to  occur  in  the  Horse  and  in  the  Tapir,  has 
not  yet  been  described  in  the  Rhinoceros ;  as  will  be  seen  from  the 
figure,  it  is  not  widely  different  from  that  of  the  Tapir.  Our  figure 
may  be  compared  with  the  late  H.  N.  Turner's  figure  (P.  Z.  S.  1850, 
p.  104)  of  the  same  organ  in  Tapirus  americanus. 


On  some  of  the  Muscles  of  the  Fore  Limb, 

Rhomboideus. — A  small  muscle,  8  inches  wide,  fleshy.  It  is  in- 
serted into  the  whole  length  of  the  vertebral  border  of  the  scapula. 

Levator  anguli  seapuii, — A  separate  one  cannot  be  made  out. 

Serratus  magnus. — An  enormous  fleshy  muscle  with  very  coarse 
fibres  inserted  into  the  venter  of  the  scapida  over  a  surface  1 0  in.  by 
6  in.     Insertion  comes  between  rhomboideus  and  subscapularis. 

Subscapularis, — This  muscle  is  aponeurotic  on  the  surface,  muscular 
beneath.  Arises  from  whole  of  the  venter  of  scapula  beyond  serratus 
magnus.  In  contact  with  supraspinatus  above  and  overkpped 
origin  of  triceps  below.  Arises  from  aponeurotic  covering  of  triceps. 
Lower  border  intimately  blended  with  teres  major.  It  is  inserted 
into  the  trochanter  by  a  wide  tendon.  It  crossed  capsule ;  bursa 
between  it  and  capsule  in  communication  with  the  joint. 

Latissmus  dorsi. — Grossed  whole  of  triceps,  then  ran  parallel  with 
and  underneath  teres  major.  Inserted  into  front  of  humerus  by  a 
tendon.  This  tendon  was  below  the  trochanter  and  to  the  extensor 
side  of  the  biceps,  and  under  the  coraco-brachialis ;  it  was  common 
to  the  latissimus  dorsi  and  teres  major.  The  great  bulk  of  the 
latissimus  dorsi  ended  in  an  aponeurosis.  This  blended  with  the 
aponeurosis  of  the  triceps  about  four  inches  from  the  humerus ;  the 
rest  passed  down  and  joined  the  fascia  of  the  forearm  over  the 
ulna. 

Teres  major  (fig.  3). — It  lies  between  subscapularis  and  latissimus 
dorsi.  It  arose  from  inferior  angle  of  scapula,  from  part  of  its 
inferior  border,  and  from  aponeurosis  at  origin  of  Uie  triceps.  Joined 
the  ktissinius  dorsi. 

Coraeo-brachiaiis. — Arises  by  a  strong  tendon  from  the  ooracoid 


1889.] 


ANATOMY  OF  RHINOCEROS  8X7MATREN8IS. 


II 


process.     Inserted  into  front  of  the  humerus  helow  the  latissimus 
dorsi  and  just  above  the  condyle. 

Its  tendon  of  origin  gave  off  an  aponeurosis  from  its  outer  side  ; 

Fig.  2. 


Rhinoceros  snnuUrenifis. 
G&rtilages  of  nasal  diverticulum,  partly  cut  away  to  show  interior  of  sac. 


this  ended  in  au  enormous  muscular  plane.  This  muscle  was  sub- 
cutaneous ;  it  was  attached  to  the  tip  of  the  trochanter ;  it  blended 
with  the  supraspinatus,  and  covered  the  biceps ;  part  of  it  passed 
back  to  join  the  cutaneous  part  of  the  latissimus  dorsi,  and  in  so 
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doing  covered  the  muscles  of  the  elbow-joint.     The  rest  joined  a 
large  muscle  from  the  chest. 

The  muscle  lay  to  its  outer  side  and  covered  the  whole  humeral 


Rg.  4. 


Pore  limb  (anterior  surface)  of  Rhinoceros  awmatrensis. 

Kxt.  carp,  rod,  br.,  extensor  carpi  radialis  brevior ;  8.1.,  supinator  longus ; 
Ext.  carp,  uln.,  ert-ensor  carpi  ulnaris ;  Ext.  com,  dig.,  extensor  com- 
munis oigitorum  ;  Kxt.  carp,  rad.,  extensor  carpi  radiaus. 


region,  not  unlike  the  human  deltoid.  Its  upper  part  was  inserted 
into  the  external  supra-condjloid  ridge  of  the  humerus,  lying  between 
the  biceps  and  brachialis  amicus. 

BicepM. — A  fusiform  muscle  of  large  size.  Arose  by  single  tendon 
from  coracoid  process.  The  tendon  passed  underneath  the  supra- 
spinatus,  beneath  the  muscle  from  the  chest,  and  was  inserted  into 
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the  ndins  ai  iu  neck,  and  jonwd  abo  ^be  deep  frsda  of  die  fiire^ 
arm.  Biceps  tcndoa  of  origizi  two  inches  wide  and  ooe  indi 
thiric. 

Smp9m»pimatn. — A  base  fleshj  moade,  occupfiug  saperior  bonier 
ofscapola;  eorered  biceps  teadoa:  inserted  oa  to  external  tnberosirr; 
it  arose  from  tbe  whole  or'  the  sopraspinoos  fossa ;  it  was  coieted 
bj  a  dense  apoaenrosi«,  aod  into  ihis  a  sleader  cnscie  from  the  neck 
was  inserted,  the  origin  of  which  was  not  diicovered. 

lafrmagiaattt. — This  mosde  is  larzer  than  the  sapffaapinatBS ; 
it  azKa  firom  the  whole  of  the  doraim  of  the  scapula  below  the 
sopnspinatns ;  it  cofeied  the  triceps  and  is  inserted  on  to  the 
external  trodianter. 


Btiemaar  ^mada  of  Burtmrm  (woodcut,  %.  4,  p.  13L 

Exienaor  rcmmmnh  digiianoL. — ^Arises  from  the  extensor  coodjle 
with  the  ocher  extensors,  from  the  vpper  part  or'  the  oina  and  radms 
and  from  the  nlnar  border  of  the  radius  to  halfvaj  down  that  booe. 
It  paoKs  down  as  a  fUshj  muscle,  and  forms  a  flit  tendon  j«t  above 
the  (fiscal  end  of  the  nina  and  diridca  into  three  flat  i 
for  cndi  digit. 

Erietuar  Imiermhs  SgUonam^ — ^Arises  from  the  extensor  coodjle 
below  the  extensor  communis*  and  from  the  shaf^  of  the  ulna. 
PMses  down  tiiroogh  a  groove  on  the  end  of  the  ulna,  where  it 
becomes  tendinooa.  The  asain  part  of  the  tendon  goes  to  the  €rst 
phalanx  of  the  ulnar  digit,  and  there  »  a  slender  flattened  < 
to  the  middle  digit. 

ErtemMor  oAIifmmM  wntm.mrpi, — ^This  musde  is  l*ptTinA>»,  It  i 
br  ooe  head  from  the  extensor  eoodrle  and  from  the  sfasfk  of  the 
radiiB.  and  bj  another  head  from  the  radius.  The  be^is  join  just 
above  the  carpos,  and  pwwng  round  to  the  radial  side  of  the  wrist, 
the  mosde  is  inserted  into  the  radial  metacarpal  booe. 

Ertemtor  maeimearpi. — ^TLis  arises  as  a  broad  flieshj  mass  from  the 
extecsorcoodjle  and  from  the  radius.  Fkaaes  underneath  the  extensor 
obtiquos  as  a  verr  broad  and  chick  tendon  over  a  groove  in  dirtal  end 
of  radius^  to  be  inserted  into  the  carpal  end  of  the  middle  aaeta- 
carpal  bone. 

St^iamtor  tony*. — Bises  in  common  with  the  other  moaclcsv  being 
the  masc  superior  (proximal)  one  of  them,  from  the  extensor  condvk. 
FuMs  down  as  a  slender  musde  to  be  inserted  into  the  «&tal  enl  of 
the  radii::!. 


Fiejnr  MmaeUt  of  Forwmrm  ywoodcut.  dx-  J,  p.  131. 

Flenr  ertenus  mgimeaarpi. — Rises  from  the  extensor  coodhiie  and 
from  the  olecranon.  It  is  a  very  bgand  fleshy  muscle :  it  is  uneited 
bj  a  small  tendon  int-?  the  pcaform  bone. 

/Zbdot  c&ii^mms  wket^emrfi. — ^This  muscle  arises  by  twj  heads :  (1) 
bj  a  tendon,  in  eoounon  w^  the  flexor  intemas  sKtaearpi.  froaa  the 
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flexor  condyle,  and  (2)  by  a  fleshy  head  partly  from  the  olecranon  and 
partly  from  the  humerus.  Its  flat  fleshy  belly  passes  down,  the  main 
tendon  passing  OTer,  and  being  connected  with,  a  large  sesamoid  (?) 
bone  OTer  the  distal  end  of  the  ulna  to  be  inserted   into  the  pisi- 


FlSuhi 


Int. 


Fore  limb  (poaterior  surface)  of  RhimoceroB  tumairenns, 

Fi,  8i$bL,  flexor  sublimis ;  Fl.  carp,  uln.,  flexor  carpi  olnaris;  Fl,  pr.,  flexor  pro- 
funduB  digitorum ;  Int.,  interoaseuB. 


form  bone ;  a  few  fleshy  fibres,  given  off  before  the  muscle  becomes 
tendinous,  are  inserted  into  the  radial  side  of  the  carpus. 

Flexor  intemus  metacarpi, — Arises  from  the  flexor  condyle  (there 
it  a  bursa  half  an  inch  in  diameter  between  the  muscle  and  the 
condyle)  as  a  big  fleshy  mass.     Passes  down  in  a  groove  on  the 
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radius,  and,  becoming  tendinous  above  the  wrist,  is  inserted  into  the 
proximal  end  of  the  radial  metacarpal  bone. 

Flexor  sublimis  (per/oratus). — Arises,  in  common  with  the  flexor 
profundus,  from  the  flexor  condyle.  Passes  down  as  a  large  fleshv 
muscle ;  becomes  tendinous  at  wrist,  under  annular  ligament,  and 
there  divides  into  three  small  tendons,  expanding  into  sheath  at 
bases  of  phalanges,  from  inner  side  of  which  sheath  expansions  go 
forward  to  be  inserted  into  the  base  of  the  second  phalanx. 

Flexor  profundus  (perforans) , — This  has  a  similar  origin  to  last 
described  muscle  (flexor  sublimis).  Becomes  a  very  big  tendon,  and 
dividing  over  the  metacarpus  lower  than  the  above,  passes  through 
a  thick  sheath  to  the  base  of  the  last  phalanx. 

PalmarU  lonyua. — This  is  a  muscle  which  is  apparently  not 
described  in  the  Horse,  arising  by  a  short  thick  fleshy  belly  from  the 
olecranon  ;  the  fleshy  part  of  the  muscle  is  short  and  is  succeeded 
by  a  wide  and  thin  tendon  which  passes  into  flexor  profundus  at  the 
wrist. 

Intero89ei. — There  are  four  interossei  muscles. 

The  presence  of  a  palmaris  lonpus,  if  we  are  right  in  thus 
identifying  the  muscle  described  above  under  that  name,  is  interesting 
for  the  reason  that  it  does  not  occur  in  the  Horse,  but  does  in  the 
Tapir. 

The  following  table  shows  the  resemblances  and  differences  between 
the  Rhinoceros,  Horse,  and  Tapir  in  the  extensor  and  flexor  muscles 
of  the  arm  : — 

Rhinoceros.  Horse, 

Exf.comiH. digit...  Origin: — (1)  Extensor  con-  Origin-.— {\)  Extensor  con- 

dVle ;    (2)  upper   part  of  dvle ;   (2)  humerus  below 

ulua  and  radius  ;  (3)  from  extensor  condyle ;   (3)  the 

ulnar  border  of  radius  to  anterior  border  of  external 

halfway  down  that  bone.  Ligament  of  articulation  of 

Intertion  upon  all  3  digits.  elbow  ;    (4)  superior  and 

external      tuberosity      of 

radius;   (5)  extemaJ  bor. 

der  of  radius. 

Ext.  lat.  digit Origin: — (1)  Extensor  con-  Origin.  From  external  tubo- 

dyle ;    (2)  shaft  of  ulna.  n^sity  of  radius  and  from 

Ins.  1st  phalanx  of  idiiar  shaft  of  radius  and  ulna, 

digit  and  (by  a  slight  ten-  not  from  humerus, 
don)  to  middle  digit. 

Ext,chl.met Origin   by   one    head    from  Origin.  OxAy  one  head  from 

exterior  condyle  and  shaft  external  side  of  radius, 
of  radius;    by  2nd  head 
from  radius.     Ins.f  radial 
metacarpal. 

Flexor  ext.  met. ...  Origin   from   extensor  cim-  Insertion  by  2  tendons:  (1) 

dyle  and  olecranon.     In^.  on  to  pisiform ;  (2)  outer 

into  pisiform.  metacarpal. 
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Bhinoeeros, 

Flex,  obL  met.  ...  Origin  by  one  head  from 
^exor  condyle,  by  a  2nd 
head  partly  from  olecra- 
non and  partly  from 
humerus.  Ins.  (I)  by  a 
tendon  upon  pisiform ;  (2) 
by  fledhy  fibres  upon  radial 
side  of  carpus. 

FUs.int.  met.  ...  Origin  from  flexor  con- 
dyle. Ins.  proximal  end 
of  radial  metacarpal 

Ftex.  perfomiua...  Oriain  from  flexor  condyle. 
ms.  bases  of  2nd  phalanx 
of  all  3  digits. 

FUxor  profundns.  Origin  from  flexor  condyle. 
ins.  bases  of  last  phalanx 
of  each  digit 

Pialmaris  longus  (?)  Present. 

Ext.  mrt Origin.      Extensor   condyle 

a^  radius.  Ins.  carpal 
end  of  middle  m^acarpal. 


Hor$e. 

Origin.  By  two  heads  as  in 
Rhinoceros.  2nd  head 
arises  only  from  olecra- 
non. Insertion  only  on  to 
pisiform. 


The  same. 


The  same,  allowing  for 
absence  of  phalanges  of 
2nd  and  4th  digits. 

Origin:— iX)  From  flexor 
condyle ;  (2)  olecranon  ; 
(3)  posterior  surface  of 
radius. 

Absent. 

Origin  only  from  humerus. 


Rhinoceros.  Tapir, 

Extensor  met Origin  only  from  humerus. 

Ext.  comm.  digit.  Origin: — (1)  Outer  condyle ; 

(2)  head  of  radius;  (3) 
from  middle  of  ulna. 

Ext.  lot.  digit.    ...  Origin  from  extensor  con- 

dyle and  from  ulna  and 
radius.  Insi^rtion,  outcv 
digits  3  and  4. 


It  will  be  seen  from  the  above  tabular  comparison  of  some  of  the 
muscles  of  the  Rhinoceros  with  the  corresponding  muscles  nf  the 
Horse  that  there  are  some  differences,  particularly  in  the  extensors. 

We  shall  now  compare  the  myology  of  Rhinoceros  with  that  of 
Hyrax ;  our  comparison  is  not  based  upon  a  dis^section  of  Hyrax^ 
but  upon  the  detailed  account  of  the  muscular  anatomy  of  that 
animal  by  Messrs.  Murie  and  Mivart\ 

The  extensor  muscles  of  the  manus  in  Rhinoceros  are,  as  in  the 
Horsp,  only  four  in  number ;  the  corresponding  muscles  in  Hyrax 
appear  to  be  as  follows : — 


Rhinoceros,  Horse. 

ExUnsor  communis  digitorum. 
Extensor  lateralis  digitorum. 
Extensor  obUqnus  metacarpi. 

Extensor  metacarpi. 


Hyrax. 

Extensor  communis  digitorum. 
Extensor  minimi  digiii. 
Extensor  ossis  metacarpi  polUois. 

{Extensor  carpi  longior. 
Extensor  carpi  brevior. 


Proc.  Zool.  Soc- 
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Hyrax  possesses  in  addition  an  extensor  carpi  ulnaris,  which  is 
wanting  in  the  Ungulates. 

In  Hfrax  the  extensores  primi,  secuntU  intemodii,  and  indicts  are 
wanting,  which  is  so  far  a  resemblance  to  the  Ungulate  in  that  the 
last  two  of  these  muscles  are  present  m  the  Rabbit  ^  and  apparently 
in  Hydromya, 

The  supinator  longus,  which  we  have  described  in  the  Rhinoceros, 
is  absent  in  the  Horse,  and  according  to  Meckel,  quoted  by  Messrs. 
Murie  and  Mivartjn  many  Rodents.  Windle'*  asserts  its  absence  in 
Hydromys,  and  Hnxley  in  the  Rabbit.  Its  presence  in  Hyrax  is 
therefore  of  particular  interest  and  also  its  presence  in  the  Tapir. 


Muscles  of  the  Hind  Limbs  (figs.  6,  7,  8,  9). 

IliacMs, — This  muscle  is  larjjely  tendinous  upon  the  inner  side ; 
its  origin  is  from  the  whole  of  the  iliac  fossa. 

Psoas. — A  small  muscle  dividing  into  two  tendons  ;  both  are 
inserted  into  lesser  trochanter,  curving  round  femur  from  before 
back. 

Psoas  parvus.— The  upper  part  of  the  belly  is  muscular  but 
soon  becomes  tendinous ;  it  is  continuous  with  the  sartorius  (see 

Gracilis. — The  gracilis  is  enormously  wide  and  muscular  througli- 
out ;  it  arises  from  pubic  arch  and  is  inserted  by  a  large  muscular 
and  tendinous  insertion  into  fascia  above  the  inner  side  of  the  knee, 
which  is  continued  on  to  patella  and  then  on  to  inner  side  of  tibia. 

Pectineus  is  a  fleshy,  somewhat  flat  oblong-shaped  muscle;  it 
arises  from  pubis  along  pectineal  line  ;  it  is  inserted  on  to  the  femur 
as  in  the  Horse. 

Adductor  longus. — Arises  from  ramus  of  pubis,  where  it  is  blended 
with  adductor  magnus ;  its  insertion  is  the  same  as  that  of  the 
gracilis,  except  that  it  also  is  attached  to  the  lower  end  of  the  femur ; 
it  is  partly  covered  by  gracilis. 

Adductor  magnus  is  a  large  fleshy  muscle  with  but  little  tendon  ; 
its  origin  is  muscular  and  it  is  here  fused  with  adductor  longus  as 
already  stated  ;  its  insertion  is  to  inner  side  of  shaft  and  to  inner 
condyle  of  femur  ;  it  forms  a  tendinous  arch  for  artery  at  junctiou 
of  middle  and  lower  third. 

The  Rectus  and  two  Fasti  were  fused  into  a  single  muscle,  the 
elements  of  which  were  indicated  by  aponeuroses ;  the  muscle  is 
inserted  on  to  patella. 

Semimembranosus. — This  muscle  is  united  to  form  one  muscle 
with  tliesemitendinosu< ;  it  is  inserted  by  a  flat  tendon  parallel  with 
and  ^  inch  behind  the  crest  of  tibia  ;  this  tendou  is  three  inches 
long. 

The  Peronei  muscles  are  four  in  number  : — 

(1)   Originates  from  the  outer  side  of  the  head  of  the  flbula  aud 

'  Ifuxh'j',  •  Anat<nnv  oi  \'ort('hr»»tf?/  p.  4»'>l'. 
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Fig.  (). 


^  Add.Tn, 


T.ttni, 


Hiod  limb  (inner  aspect)  of  Rhinoceros  mmatrensia.    The  branches  of  the 
aorta  and  the  nenres  are  not  lettered. 

JddJ.f  insertion  of  adductor  longns ;  Add.m.,  adductor  magnus ;  Cr.^  crurseus  ; 
ff.t  gracilis ;  Il.Ps.,  iliacus  and  psoas ;  Pect,  pectineus  ;  R.,  rectus ;  Sart, 
saxtorius;  Tla^/.,  tibialis  antieus ;  T. v./.,  tensor  yaginiB  feinoris. 
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I 


£31:1  l.d^. 


Hind  lirnb  (front  asp^^t)  tif  HhiuoLtnui  mtttatremi». 
FMtdiff.,  PitetiHaF  lungus  digiiomm;  JV./J..  pnoae  [mrvUB  (mniimom  with 


tibialis  imTiwUfi  K  T.r 


iniu  lemarit. 
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nha  from  the  shaft  of  thf>t  bone ;  it  pusses  down  ih rough  n  groove 
to  be  inserted  into  the  lipad  of  outer  rjjetiiliiriiiL 

(2)  The    second   peroneal   has  a   common    oriL^in  with    the    fir?*! 

Fir.  K. 


f^asir 


Hmf!  Umb  (pwUiriur  iispect)  of  Hhhtsictro*  sumulrcnsiA. 

FLd,^  !l«?iQr  loTigun  digitorutn ;  fro^r'r.,  giwtroeiiemius;  i'/.,  platitaris ;  Pljag., 
plautaris  tamm;  Ihpi,^  popUteUfl;  So.,  stjleus;  FIX,  tentioo  of  fleior  lorigat. 


from  head  of  fibula ;  it  is  separated  below  by  a  ridge  of  bone ;  it  is 
inserted  into  metstarsa!  bone  of  outer  toe. 
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(3)  Arises  from  the  shaft  of  the  iihtiU  hehiod  nnd  below  th 
other  peroneal  niiisties  ;  it  passes  down  beneath  the  tendon  of  second 
peroneRl  and  is  inserted  on  to  the  cnboid  boue. 

(4)  The  fourth  peroneal  is  a  small  muscle  arising  from  the  lower 
part  of  the  first  peroneal ;  it  in  inserted  into  the  tendon  of  the  third  mi 
peroneal*  H 

Extensor  comma  ft  is  digit  ormn. — This  mn*>ele  arises  from  the  upper 
part  of  the  tihia  ;  it  isi  n  fleshy  mustle  and  pniftHes  down  thronglj  a 
weii-TiiBrked  annular  ligament ;  its  tendon  divides  into  three  branches; 
two  ^erv  atroug  ones  supply  inner  and  cjuter  toes  ;  the  tendon  of 
middle  toe  is,  verv  slender. 

The  anterior  tiftial  arises  by  two  muscular  bands  from  the  shaft 
of  the  tibia ;  it  is  inserted  below  into  the  base  of  the  inner  meta- 
tarsp.l  bone  and  tarsus. 

Extensor  brevi^  digiforum  arises  from  astraealuss,  and  itt  inserted 
maiidy  into  the  middle  toe  together  with  the  hngus^  but  forming 
muf'h  the  larger  part  of  tiie  tendon ;  some  fibres  go  to  the  inner  toe, 
none  to  the  outer. 

Fkxor  communis  fHfftfnrum.—Thm  is  a  large  flevhy  muscle  and 
trtkes  the  plaee  of  the  ^e^vores  Ittngus^  longus  potfici*^  and  of  the 
tibiaiis  posticus  in  Man.  It  arisen  from  the  jiosteriur  surface  of  the 
tibia  and  of  the  fibula;  the  origin  from  the  tibula  exifntl:*  as  high 
up  as  a  ridge  on  its  bend  ;  it  a!^o  arises  from  fascia  uver  popliteal ; 
from  the  tibia  it  arises  only  from  the  outer  side  ot  tlie  lower  j>art  of 
the  shaft :  the  muscle  becomes  tendinous  at  the  ankle  and  passes 
over  a  trochl^'ar  surface  formed  partly  of  cariilas:^  and  in  connectioii, 
as  it  appeared j  with  ti>e  cfllcaueo-cuboid  ligament;  it  communi- 
cate*  bv  a  tei\dinous  slip  with  the  ^e.voi*  hrevis  and  then  divides 
into  three  tendonii,  each  of  these  parses  under  a  sheath  formed  by 
the  Jie^ror  brevis,  ami  i^  inserted  at  the  base  of  the  last  phalanx  of 
its  digit. 

The  FUocor  brevis  is  entirely  tendiuons  and  is  really  nothing  more 
than  a  conliuiiation  of  i\iQ  piantaris^  ;  it  divides  into  three  tendons, 
each  of  which  forms  a  sheath  for  the  hngm  \q  go  through,  and  from 
tfic  inner  wall  of  the  sheath  small  tendons  are  continued  forwards  to 
the  baae  of  the  second  phalanx  ;  the  three  sheaths  seem  to  be  joined 
at  the  side. 

l*be  Lumhrieahs  are  four  in  number ;  three  of  these  are  in 
connection  witli  lotiffus  and  one  Seems  to  arise  from  the  outer 
tendon  of  Ion":  and  short  flexors* 

There  are  Interossei  muscles  in  each  space  and  on  both  sides. 

The  OoBtrocnemius  is  a  large  muscle  ;  it  arises  from  the  femur  by 
two  heads  ;  it  pas.«es  down  and  is  attached  to  os  calctM*  ^M 

The  Plmitaris  is  a  slender  strong  muscle;  it  arises  from  the  oute^l 
condyle  of  the  femur  ;  it  passes  down  under  gasttocneniius  to  o* 
Cfih'iSf  where  it  spreads  out  and  passes  over  a  smooth  cjirtilaginous 
surface  upon  the  bot^e  and  i'firms  the  flexor  l^revis  digttorum*  ^H 

The    PopiittuJi   is   a    lartre   muscJe ;   it  arises  from  the  esrierni^l 
condyle  of  fen  '  r>bliquely  downwards  and  inwards  to  be 
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inserted  into   tibia;    the  lower  part  (about  half)  was  corered  bj 
flexor  eommunU  digiiormm. 

Great  importance  is  attached  by  Dr.  6.  E.  Dobson  ^  to  the  presence 
or  absence  of  a  connection  in  the  foot  between  thefleMnr  comtmuntM 
diffitorum  and  the  flexor  hrevis ;  we  have  shown  that  this  connection 
exists  in  Rhinoeerot,  which  therefore  forms  no  exception  to  the  rale 
laid  down  bj  that  anatomist. 


Fijf.  9. 


Hind  foot  (inner  surface)  of  Rhin^cerw  sumatrcnms. 

P.L,  peroneus  longus ;  P,  peronii ;  Gastr.,  gastroenemiut ;  Ext  J  Jiff. ^  eztennor 
longuB  digitorum ;  Flxl.,  flexor  longuB  digitonim. 


These  flexor  muscles  agree  verj  closely  with  those  of  the  Horse 
and  of  the  Tapir ;  in  both  these  Ungulates  and  in  Hyrax  there  is 
no  separate  Ttbialia  posticus. 

The  Peronei  of  the  Rhinoceros  are,  on  the  other  hand,  far  more 
complicated  than  in  the  Horse,  where  one  only  has  been  described. 
In  Hyrax  Murie  and  Mivart  only  describe  two  peroneal  muscles. 
No  reliable  taxonomic  conclusions  can  be  drawn  from  the  relations 
of  these  muscles,  since  in  Lepus  and  Hydromys  the  peroneals  are  as 
complicated  as  in  Rhinoceros. 

^  "  On  the  Homologies  of  the  long  Flexor  Maeelee  kc.r  Joum.  Anat.  Phjs. 
▼ol.  xrii.  p.  142. 
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The  follnwia<{  is  a  tabular  atateineut  of  the  condition  of  certain 
muscles  in  the  Khiuueeros  and  IIor»e. 


Rhmoceros, 
Exi,  oemm.  dig, ...  Arisea  froin  tibia. 


PtroiMi  ..,,.„*.,„  Four  sepamie  miiac^W 
Antmor  iiitial  ...  Oti^m  oy   two  hornU   from 
tibm.      /ww,    rnHiftl    Tn(?tii- 
tarshl  ftnd  hvTml. 


Horse. 

Atises  from  between  externaJ 
wnd^lo  and  trocheu  of 
femur. 

Only  one  raiwele. 

Forms  two  separate  jmi»cleB, 
onfl  t^^Ddiiious  II rising  from 
femur,  the  other  i]c»hy 
from  tibia. 


Muscles  of  ihe  Heud  and  Neck  (fig.  10). 

Fig.  10  illustrates  the  principal  miiBclei*  of  the  head  as  seen  tVoui 
tbf*  side. 

Fi^.  10  may  be  compared  with  the  woodcut  (fig*  97)  Illustrating^ 


Fig,  \ih 


Leif  la6,  s 


Dirtection  of  aide  of  fao©  of  Bhino(*erta  sujHttiretm^. 

Ptit.,  phrntid  gland  ;  LerJah.s.,  levntor  labii  enpeti^ria  aJcct)ue  naei ;  Af.,  mas* 
lieter^  Oft.,  OrbicuUrifl  ;  /Vfl/,,  ^ilotjflmo  ;  Zyy.,  ijgomwUcug. 


tte  correspQiiding  Tuuscles  in  iLe  Horse  in  Chauvenu^s  book,  and 
with  plate  T?iii.  of  Murie'a  inenioii-  upon  the  Snmatran  Tapir. 

The  Zi/gonwtu'  ames  from  the  zjgonm  ju^t  in  front  of  the 
anterior  edge  of  ibe  parotid  gland;  it  is  insertfd  near  to  ihe  naflrgin 
of  ibe  lower  Up  at  itsJ  hinder  part  dose  to  the  nngle  of  the  month. 
This  niubcle  is  imich  more  important  than  in  the  Ilnrse^  where  it  is 
a  small  superficial  slip  arising  from  the  surface  of  the  inasseter  and 
inserted  at  a  considerable  distance   awav   from   the  corner  of  the 
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mouth.  In  the  Tapir  this  muscle,  although  shorter,  is  more  like  the 
corresponding  muscle  of  the  Rhinoceros;  it  has  the  same  origin 
from  the  bone  and  is  inserted  near  to  the  corner  of  the  month. 

The  Maxillo-nasal  seems  to  be,  if  anything,  rather  less  developed 
in  the  Rhinoceros  than  in  the  Horse  ;  it  is  not  indicated  in  M urie's 
figure  of  the  Tapir. 

The  Levator  labii  superior  is  alasque  nan  is  composed  of  two  |)or- 
tions,  which  are  decidedly  more  distinct  from  each  other  than  in 
the  Horse  ;  the  lowermost  portio'.i  of  this  muscle,  which  is  attached 
to  the  lower  jaw,  corresponds  to  the  muscular  slip  regarded  by 
Chauveau  as  homologous  with  the  risorita. 

The  remaining  muscles  of  the  head  as  shown  in  fig.  10  call  for  no 
special  comment. 


3.  On  the  Breeding  of  the  Seriemd  (Cariama  cristata). 
By  Alfred  Newton,  V.-P. 

[Beooiyed  January  15,  1889.] 
(Plate  I.) 

It  may  perhaps  be  remembered  that  as  nearly  as  possible  eight 
years  ago  our  Foreign  Member,  Professor  Alphoiise  Milne-Edwards, 
entrusted  to  my  care  for  exhibition  to  this  Society  a  specimen  of  the 
egg  of  Cariama  cristata  which  had  been  laid  in  the  Jardin  des 
Plantes,  and  that  I  then  expressed  (P.  Z.  S.  1881,  p.  2)  the  hope 
that  our  own  Gardens  would,  sooner  or  later,  produce  a  similar 
example.  That  hope  has  been  more  than  fulfilled,  and  our  Secretary, 
in  placing  in  my  hands  the  eggs  now  before  you  (Plate  I.),  has 
requested  me  to  make  a  few  observations  upon  them. 

These  eggs  were  laid  by  a  bird  f>re«ented  to  the  Society  on  the 
12th  of  August  IS84  by  Captain  Jones,  which  had  paired  with  a 
male  bought  by  the  Society  on  the  23rd  of  August  1882.  Both  are 
still  liying  in  our  Gardens.  The  eggs  were  laid  about  the  15th  of 
May  1887  in  a  rude  nest  built  in  a  basket  placed  on  one  of  the 
perches  of  a  compartment  in  the  Eastern  Aviary,  at  the  height  of 
about  a  dozen  feet  from  the  ground.  I  understand  that  the  mother 
sat  upon  them,  but  that  they  were  found  to  be  broken,  and  were 
then  removed. 

So  far  as  my  memory  serves  me,  these  eg<;s  present  exactly  the 
same  characters  as  that  which  was  laid  in  the  Jardin  des  Plantes,  and 
which  was  exhibited  by  me  on  the  occasion  just  mentioned.  They 
also  resemble  in  the  same  way  that  figured  by  Thienemann  (Fort- 
pflanz.  der  gesammt.  V5gel,  tab.  Ixxii.  fig.  14)  to  which  I  then 
referred  ;  but  Mr.  Keulemans's  drawings  (Plate  I.)  are  sufficiently 
exact  to  make  further  description  unnecessary. 

In  May  1888  this  same  hen  Cariama  cristata  laid  two  eggs,  but 
both  were  destroyed,  as  is  believed,  by  the  parents. 
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About  the  2  Ul  irf  June  1883  ^hv  laiti  nnolher  egg  in  the  i<ame  basket^ 
and  this  was  bntdicd  on  ibe  2-1  th  ol  July*  The  ynung;  bird  was  seen 
by  our  Secretary  and  nnr  SufTertrilendeiil,  the  latter  of  wham  informs 
nie  thai,  it  had  much  the  look  of  a  newly-hatched  Heron.  Its  eyes 
were  iipen,  and  it  was  elothed  with  greyish- brown  down.  On  the 
next  day  the  keeper  (Chtirch)  found  it  had  disappeared,  it  haying 
been  doubtless  eatpti  by  oue  o?  other  of  its  pareots. 

Another  egf^  laid  by  the  same  bird  was  hatched  on  the  7th  of 
Septemlier  IHHH.  Our  Superintendent,  to  guard  against  a  repetition 
of  the  former  misfortune,  abstained  from  any  inspect inu  of  it,  but 
unhnpjiily  to  no  effect,  fnr  on  the  following  day  this  nestling  nhn 
was  found  by  the  keeper  (Saiauel  Bartlett)  to  have  vanished,  having 
donbtleas  gone  the  i«me  way  aa  iia  deceas^ed  brother  or  sister- 


Febrnary  5,  1889. 
Professor  Flower,  C.B.,  LL.D.,  RR,S„  President,  in  the  Chair, 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  durintr  the  innnlh  of  Jamtflry  18H9  : — 

Tlie  total  number  of  registered  additions!  to  the  Society^a  Mena- 
eerie  during  the  month  of  Jan*mry  was  50.  Of  these  I  was  by 
birth,  2'i  by  presentation,  17  by  purchase,  2  by  exchangei  and  8  were 
receiver!  on  deposit.  Tlie  total  number  of  departures  during  the  same 
period,  by  death  and  removals,  was  11  fi. 

The  most  noticeable  additions  during  the  mouth  were  t — 

L  A  small  collection  of  birds  from  Algeria  oblained  by  purchase 
from  A  dealer  at  Oran  on  January  1 0th.  Among  these  are  specimens 
of  Clot-Bfy's  Lark  {Ramphocortfs  clot'bet^i\  the  Algerian  Shore- 
Lark  (Oiocorys  hi(ophu%  and  the  Rosy  Bullfinch  {Erifthrospfiza 
githoginm\  ail  new  to  the  Soctety*s  eollection. 

2,  Two  White  Ibises,  purchased  Jatinary  1  Hth,  and  differing  from 
the  White  Ibises  we  have  previously  had  in  the  Society's  collection 
in  their  larger  size  and  bright  red  bills,  as  will  be  at  once  manifest 
on  an  examioatton  of  the  specimens  now  in  the  Gardens,  Tiiey 
would  appear  to  belong  to  the  species  (or  subspecies)  designated  by 
Wagler  {I sis,  1829,  p.  7 GO)  Eud&cimus  longirostris.  On  the  otlier 
hrmd,on  referring  to  Baird,  Brewer,  and  Ridgway*s  *  Water  Birds  of 
North  America'  (vol.  i.  p.  89),  it  will  be  seen  that  their  Eudocimug 
uibus  is  the  larger  red-billed  bird.  This  subject  therefore  requires 
fresh  iitvestigatioU;  and  I  commend  it  to  the  notice  o(  Anierican 
Ornithologists. 


Mr.  Sclater  exhibited  a  liviog  specimen  of  the  Thick-billed  Lark 
(Hkamphocort/s  dot-heyi)  out  of  a  flock  of  five  which  the  St»ciety  ha*! 
larely  received  from  Algeria,  and  caUed  attention  to  iia  pcculinrities. 
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Little  had  been  added  tu  oar  knowledge  of  this  curious  form 
since  the  publication  of  the  notice  of  it  in  Dresser's  '  Birds  of  Europe ' 
(ir.  p.  383,  pi.  242). 

The  specimens  in  the  Society's  collection  had  l>een  purchased  from 
M.  Augeard,  Pr^parateur  Naturaliste,  22,  Rue  des  Casernes,  Oran, 
and  were  believed  to  have  been  captured  in  the  south  of  the  Province 
of  Gran. 

In  a  recently  published  number  of  the  'Journal  fiir  Ornithologie  * 
(1888,  p.  225)  would  also  be  found  a  notice  of  specimens  of  this 
Lnrk  hsTing  been  obtained  by  Dr.  A.  Koenig  in  theTunisihU  Sahara 
ill  May  1887. 


Dr.  Giinther,  F.R.S.,  exhibited  and  made  remarks  on  some  fishes 
which  had  been  dredged  up  by  Mr.  John  Murray  off  the  west  coast 
of  Scotland,  and  were  not  previously  known  to  occur  in  British 
waters,  tiz..  Coitus  lilljeborgii  (Collett),  Tnglops  murrayi,  sp.  n., 
Gadus  esmarkii  {S\\ss,\  Onus  reinhardti  (Collett),  Fieras/er  acus 
(Briinn.),  Scopeius  scoticus,  Ap.  n.,  and  Stomias  ferox  (Rnhrdt.). 


The  following  communications  were  read : — 

1.  On  the  Species  of  Rhacophorus  confounded  under  the 
name  of  A.  maculatus.     By  6.  A.  Boulenger. 

[ReceiTed  Januarj-  15,  1889.] 

A  recent  reinvestigation  of  the  material  in  the  British  Museum  has 
convinced  me  that  several  species  have  been  confounded  by  me,  as 
well  as  most  of  my  predecessors  in  Indian  herpetology,  under  the 
name  of  Rhacophorus  (or  Polypedates)  maculatus.  Apart  from  R, 
sexvirgaius,  Gravh.  *  (quadriiineatuSy  Wgm.),  which  is  nothing  but 
a  colour-variety  of  the  eastern  form,  R,  leucomystaXy  Gravh.  {rugosus^ 
D.  &  B.),  two  species  have  been  described,  upon  the  value  of  which 
herpetologists  have  been  in  doubts,  viz.  Polyp,  cruciger,  Blyth,  and 
P.  scutiger,  Ptrs.,  both  from  Ceylon.  The  former  was  separated  on 
account  of  its  larger  size  and  coloration.  Nevill,  who  has  recently 
taken  up  the  matter  again,  distinguishes  it  from  R.  maculatus  by  its 
much  larger  size,  stouter  feet,  and  the  uniform  colouring  of  the 
hinder  part  of  thighs,  which  never  present  any  approach  to  the 
white  or  yellow  spotting  and  marbling  observable  in  R,  maculatus. 
Neither  the  characters  pointed  out  oy  Blyth  nor  those  given  by 
Kevill  can  serve  to  distinguish  R.  cruciger  from  the  continental 
R.  maculatus,  if  the  latter  be  taken  in  the  customary  comprehensive 
sense  ;  and  the  total  absence  of  white  spotting  on  the  thigh  is  so  far 
from  being  consUtot  that  one  of  the  specimens  in  the  British  Museum, 

*  Hylorana  tonytpes,  Fischer,  of  which  the  type   specimen  is  now  in  the 
Museum,  is  another  synonym  of  this  variety. 
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an  otherwise  typical  R.  eruciger,  34  millim.  long  from  snout  to 
vent,  from  Dr.  Kelaart's  collection,  has  the  flanks  and  the  sides  of 
the  thighs  spotted  with  white  on  a  brown  ground. 

Polypedates  biscutiger  was  established  by  Peters  for  specimens 
from  Rambodde,  Ceylon,  "agreeinff  with  P,  maculatus  in  siie  and 
appearance,  but  easily  distinguished  by  bony  nuchal  prominences, 
which  are  especially  distinct  in  the  adult,  the  smaller  tvmpanum, 


Upper  surface  of  skull.s  of  Nhacophonts. 

a.  /?.  Uucomystax,  DaijeeliuK ;  «'.  Bitfo,  China  ;  a".  Ditto,  Celcbee.  h.  R.  ma- 
culatus,  Nilgherriea ;  6'.  Ditto,  Bombay ;  b".  Ditto,  Ceylou.  r.  i?.  cntciyer, 
Ceylon. 

All  the  figures  are  taken  from  adult  females. 

and  the  colour  of  the  thighs,  the  hinder  side  of  which  bears  large 
yellow  spots  on  blaek-marbled  ground."  But  these  being  precisely 
the  characters  of  the  true  R.  maculatus  from  India  and  Ceylon,  it  is 
clear  that  Peters  based  his  comparison  on  the  other  Ceylonese  form, 
R,  crudger,  which  he  probably  regarded  as  the  typical  R,  maculatus, 
P.  biscutiger,  Ptrs.,  is  therefore  a  synonym  of  R,  maculatus.  Gray. 
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I  am  Devertheless  satisfied  that  both  filyth  aod  Peters  were  cor- 
rect in  disUDguishinji:  two  species  in  Ceylon,  as  were  likewise  the 
authors  ot  the  'Erpetologie  g^nerale'  in  distinguishing  the  Indian 
(Bengal,  Pondichery,  Malabar)  from  the  Malayan  (Java,  Philippines) 
tbrin,  although  they  made  the  mistake  of  applying  to  the  former  the 
name  leucomysteUt  which  belongs  to  the  latter,  their  P.  rugosuM. 

The  comparison  of  fully  adult  skulls  shows  very  great  differences 
betuecn  the  extreme  types ;  and  these  differences  corresponding  with 
certain  external  characters,  though  of  a  very  trivial  nature,  and  with 
the  habitats,  it  is  difficult  not  to  admit  that  they  deserve  recognition 
ill  the  system.  But  if  a  large  series  of  examples  be  examined,  the 
gaps  between  the  various  forms  are  nearly  completely  bridged  over, 
as  may  be  seen  from  the  figures  (p.  28),  which  at  the  same  time 
afford  an  excellent  example  of  derivation  of  characters  and  speak 
clearly  against  the  systematic  value  of  certain  cranial  structures  to 
which  Cope  still  attaches  undue  importance  \ 

However,  I  think  it  best  to  distinguish  as  species  the  three  fol- 
lowing forms,  and  1  will  proceed  to  give  their  characters,  synonymy, 
and  distribution. 

Rbacophorus  leucomystax. 

Hyla  leucomystax^  Gravenh.  Delic.  Mu9.  Vratisl.  p.  2Q  (1829). 

Hyla  aexvirgata,  GrHxenh.  I.  c.  p.  28. 

Uyla  quadrilineatay  Wiegm.  N.  Acta  Ac.  Leop.-Carol.  xvii.  i. 
p.  260,  pi.  xxii.  fijc.  1  (1835). 

Polypedates  ieucomyslax,  Tschudi,  Class.  Batr.  p.  75  (1838); 
Cantor,  Cat.  M«l.  H«pt.  p.  142  (1847). 

Polypedates  rmjo8U9^  Duni.  &  Bii»r.  viii.  p.  f/2()  (1841). 

Polypedates  macu/atuSy  |>art.,  Giinth.  Cat.  Batr.  p.  78(1858), 
and  Rept.  Brit.  Ind.  p.  428  (1864);  Stoliczka,  Proc.  As.  Soc. 
Beng.  1872,  p.  106. 

Polypedatea  quadriimeatus,  Giinth.  //.  cc.  pp.  79  &  429  ;  Anders. 
Proc.  Zool.  Soc.  1871,  p.  207. 

Polypedates  mactdatua^  Anders.  /.  c. 

Polypedates  megacephalus,  llullow.  Proc.  Ac.  Philad.  1860,  p.  507. 

Rhucophorus  maculutus^  part.,  Bouleng.  Cat.  Batr.  p.  83  (1882). 

IJyloranu  longipes,  Fischer,  Arch   f.  Nat.  li.  p.  47(1885). 

The  largest  specimen  (from  Siam)  in  t\>e  Collection  meajures 
S]  millini.  from  snout  to  vent. 

No  connertion  between  the  frotito-parietaLs  and  the  squamosals. 
In  the  Himalayan  specimens  examined  (six  from  Darjeeling  and  one 

*  Prof.  Cope,  in  a  notice  of  the  Briiiab  Museum  Catuiusue  of  Batracliiaus 
(</.  Ain.  Nut.  1883,  p.  181),  expresses  the  hope  that,  if  anotJber  edition  of  the 
work  is  colled  for,  the  author  will  modify  it  by  the  adoption  of  the  genera  charac- 
terized by  the  degree  of  ossification  of  the  cranial  hK>ne8,  wliich  would  diyide 
/It/la  into  four  genera,  viz.  Hyla,  Scyfopvf,  Osteoccpkalus,  and  'Prachycephaiits. 
If  these  principles  were  applied  to  the  likmophori^  we  should  have  at  least  three 
genera  in  the  maculaiua-^TOui^  ;  just  as,  on  account  of  the  presence  of  a  fronto- 
)}ariet-il  fontanelle.  Bufo  calamita  is  placed  by  Cope  in  a  tliHliiict  genus  away 
from  />'  riridia.  Tn  fuet,  he  ha.s  n^cently  ('Origin  of  the  Fittest,'  p. 82)  proposed 
to  restrict  the  genus  Polyptdatoi  to  the  siKJcies  with  rugosi*  skull. 
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from  Sikkim),  measuring  up  to  68  millim.  from  snout  to  Tent,  and 
in  a  single  Formosan,  60  millim.  long,  the  skin  is  perfectly  free 
from  the  skull,  which  shows  no  trace  of  rugosities,  and  the  width  of 
the  interorbital  space  equals  or  a  little  exceeds  the  width  of  the 
upper  eyelid.  The  skull  of  Chinese  specimens,  up  to  48  millim., 
resembles  that  of  the  Himalayan,  whilst  larger  specimens,  up  to 
70  millim.,  are  intermediate  between  the  latter  and  the  Burmese- 
Malayan,  both  as  regards  the  width  of  the  interorbital  space  and 
the  rugosities,  the  skin  adhering  to  the  fronto-parietals,  but  not  to 
the  nasals.  In  all  the  other  specimens  (Rangoon,  Tenassenm, 
Siam,  Camboja,  Cochinchina,  Singapore,  Sumatra,  Nias,  Borneo, 
Java,  Philippines,  Celebes)  the  skin  adheres  to  the  fronto-parietals  in 
individuals  only  40  millim.  long ;  and  in  the  adult  the  interorbital 
space  becomes  very  broad  and  concave,  once  and  a  half  to  twice  the 
width  of  the  upper  eyelid,  strong  angular  postorbital  processes 
are  developed,  and  the  skin  adheres  not  only  to  the  fronto-parietals 
but  also  to  the  nasals  and  squamosals,  as  may  be  seen  at  a''  in  the 
figure  (p.  28).  flere  follow  some  measurements,  in  millimetres, 
of  the  skulls  of  specimens  from  various  localities  : — 


Darjeeling. 

S.  China. 

BaugooD. 

2- 
Manado. 

Siam. 

Length  of  skull    

19 
21 

6* 
6i 

23 
24 

9 

10 

20 
■2li 

24 
27 

10 

15 

25 
28 

11 

19 

Width  of  skull 

Width  of  fronto-parietals 
in  front 

Width  of  fronto-parietals 
at  postorbital  processes. . . 

Disk  of  third  finger  one  half  to  three  fifths  the  diameter  of  the 
eye.  In  some  specimens  the  tibio-tarsal  articulation  reaches  the  eye, 
in  others  the  end  of  the  snout,  in  most  between  these  two  points. 

This  species  presents  the  well-known  colour-variety  characterised 
by  longitudinal  dark  bands  on  the  head  and  body  (var.  sexvirgata 
s.  quadrilinecUa),  But,  as  already  noticed  by  Anderson  on  an 
Assamese  specimen,  the  passage  between  this  variety  and  the  typical 
form  exists ;  we  have  such  intermediate  specimens  from  Darjeeling 
and  from  Formosa.  In  spotted  examples,  a  small  X-  or  hourglass- 
shaped  dark  marking,  extending  to  between  the  eyes,  is  frequently 
present.  The  hinder  side  of  the  thighs  is  usually  brown,  with  small 
whitish  spots ;  but  these  may  be  absent,  as  usually  in  B,  crudger, 
or  they  may  be  large  and  separated  by  a  dark  network,  as  usually  in 
R,  maculatus ;  these  variations  do  not  correspond  with  anv  other  that 
I  can  find. 

Hab,  Southern  China  and  Eastern  Himalayas  to  the  Malay 
Peninsula  and  Archipelago. 

KUACOPBORUS  MACVLATUS. 

Ht/la  maculala,  Gray,  111.  Ind.  Zool.  i.  pi.  l.xxxii.  fig.  1  (1832). 
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Burgeria  maeulata,  Tschudi,  Class.  Batr.  p.  75  (1838). 

Polypedatea  leueotnysiax,  Dam.  &  Bibr.  viii.  p.  519  (1841). 

Polypedates  leucamysiax,  part.,  Kelaart,  Prodr.  Faun.  Zej^l. 
p.  193  (1852). 

Poiypedates  maculaius,  part.,  Gunth.  Cat  Batr.  p.  78  (1858), 
and  RepL  Brit.  Ind.  p.  428  (1864)  ;  Stoliczka,  Proc.  As.  Soc.  Beng. 
1872,  p.  106. 

Pobfpedates  macuto/iM/BlaDf.  Joom.  As.  Soc.  Beng.  xxxix.  p.  376 
(1870). 

Poiypedates  biseutiger,  Peters,  Mod.  Berl.  Ac  1871,  p.  649. 

Rkacophorus  macvUatua,  part.,  Bouleng.  Cat.  Batr.  p.  83  (1882). 

The  largest  specimen  (from  Malabar)  in  the  Collection  measures 
73  inillim.  from  snout  to  vent. 

The  posterior  border  of  the  fronto-parietals  is  produced  on  each 
side  into  a  process  which  joins,  or  is  connected  by  ligament  with,  the* 
squamosal.  The  above  figures  show  the  amount  of  yariation  in  the 
development  of  this  parieto-sqaamosal  arch,  irrespective,  apparently, 
of  age  and  locality.  The  nasals  and  fronto-parietals  are  smooth, 
except  in  specimens  which  have  the  posterior  arch  much  thickened, 
in  which  case  that  region  is  finely  sculptured  ;  but  the  skin  never 
adheres  to  any  part  of  the  skull.  The  fronto-parietals  are  broadest 
in  front,  and  the  postorbital  processes  merely  indicated. 

Disk  of  third  finger  two  fifths  to  one  half  the  diameter  of  the  eye. 
The  tibio-tarsal  articulation  reaches  the  eye  or  between  the  eye  and 
the  tip  of  the  snout.  Interorbital  space  once  to  once  and  one  third 
the  width  of  the  upper  eyelid. 

Upper  parts  variously  spotted,  never  banded  ;  hinder  side  of 
thighs  with  large  yellow  spots,  usually  separated  by  a  purplish- 
brown  network. 

Hab.  India  and  Ceylon.  Specimens  in  the  British  Museum  from 
Ganjam,  Madras,  Bombay,  Salem,  Malabar,  Nilgherries,  and  Ceylon. 

According  to  Nevill,  R,  maculatue  is  found  in  the  hot  dry  parts 
of  Ceylon,  fr'oni  Putlam^  across  the  island,  and  south  to  Batticaloa  ; 
it  has  a  peculiar  fondness  f(»r  houses.  Thurston  (Cat.  Batr*  S.  Ind. 
1888)  remarks  that  it  is  common  in  Madras  at  night,  adhering  to 
walls  and  windows,  and  is  known  among  Europeans  as  the  ^'  chunam 
frog,'*  from  the  frequency  with  which  it  is  found  on  chunam  (shell- 
lime)  walls. 

Rhacophorus  cruciger. 

Poiypedates  leucomystax,  part.,  Kelaart,  Prodr.  Faun.  Zeyl.  p.  19^ 
(1852). 

Poiypedates  cruciger,  Blyth,  in  Kelaart,  op.  cit.  App.  p.  48  (1852). 

Poiypedates  maculatns,  part.,  Gunth.  Cat.  Batr.  p.  78  (1858); 
and  lUpt.  Bnt.  Ind.  p.  428  (1864). 

Rhacophorus  maculatus,  part*,  Bouleng.  Cat.  Batr.  p.  83  (1882). 

Rhacophorus  cruciger,  Nevill,  Taprobanian,  iii.  p.  6  (1888). 

The  largest  female  specimen  measures  85  millim.  from  snout  to 
tent,  the  largest  male  only  56. 
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This  species  is  more  constant  in  cranial  characters  and  in  coloration 
than  its  two  nearest  allies.  In  general  appearance  it  strongly  re- 
sembles the  likewise  Ceylonese  R.  equen. 

A  slender  bony  parieto- squamosal  arch.  Skin  adherent  to  the 
rugose  nasals  and  fronto-parietals ;  latter  bones  broadest  in  front, 
without  or  with  a  mere  indication  of  postorbital  processes.  Inter- 
orbital  space  once  to  once  and  a  half  the  width  of  the  upper  eyehd. 

Digital  expansions  larger  than  those  in  R.  maculaiiu,  that  of  the 
third  finger  measuring  one  half  to  two  thirds  the  diameter  of  the 
eye.  The  tibio-tarsal  articulation  reaches  the  end  of  the  snout  or 
a  little  beyond. 

No  large  dorsal  spots,  but  usually  a  large  dark  or  black-edged 
hourglass-shaped  marking  extending  from  between  the  eyes  to  in 
front  of  the  sacrum  ;  hinder  side  of  thighs  brownish,  uniform  or  with 
small  whitish  spots. 

Hab.  Ceylon.  NeWll  states  that  he  has  examined  some  hundred 
or  more,  of  both  sexes,  of  this  frog  and  of  R.  maculatua,  as  found  in 
Ceylon,  without  coming  across  any  intermediate  forms.  R,  crueiger 
is  found  in  the  wet  valleys  of  the  hill  district  around  Kandy,  but  he 
has  not  seen  it  from  any  other  locality.  R,  maculatus  has  a  peculiar 
fondness  for  houses ;  but  jR.  crueiger^  though  found  amongst  plantain- 
groves,  &c.,  seems  never  to  enter  houses. 


2.  On  some  new  Species  and  Genera  of  Birds  of  the  Family 
Dendrocolaptida,  By  P.  L.  Sclater,  M.A.,  Ph.D., 
F.R.S.,  Secretary  to  the  Society. 

[Eeceived  December  19, 1888.] 

The  following  species  of  the  family  Dendrocolaptidse,  so  far  as  I 
can  make  out,  appear  to  be  undescribed.  They  are  based  on  specimens 
in  the  British  Museum,  and  in  my  own  collection  and  that  of  Messrs. 
Salvin  and  God  man. 

1.    (JPUCERTHIA  BRIDGESI,  8p.  nOV. 

Above  brown,  rump  more  rufous,  head  more  cinereous;  long, 
narrow  superciliaries  white;  wings  blackish,  inner  primaries  and 
secondaries  rufous  at  the  base  and  edged  externally  with  rufous; 
tail  uniform  rufous :  beneath  dirty  white,  flanks  flammulated  with 
brown ;  under  wing-coverts  whitish ;  inner  margins  of  wing-feathers 
pale  rufous :  bill  black ;  lower  mandible  at  the  base  yellowish ;  feet 
blackish.     Whole  length  7*0  inches,  wing  31,  tail  2*8. 

Hab,  Bolivia  {Bridges), 

Mu8.  Brit. 

This  species  comes  nearest  to  U.  montana,  having  the  whole  tail 
rufous,  but  the  wings  and  tail  are  shorter,  and  the  body  is  much 
whiter  beneath. 
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2.  PbACBJLLODOMUS  RUFIPBNNIS,  Sp.  DOT. 

Above  reddish  earthy  brown  ;  head,  ramp,  wings,  and  tail  brighter, 
clear  mfous ;  lores  whitish ;  wing-end  pale  blackish :  beneath  creamy 
white ;  breast  slightly  washed  with  rufous,  and  with  bright  shaft- 
stripes  ;  flanks  and  crissum  pale  rufous ;  under  wing-coverts  dark 
mfous ;  bill  pale  brown,  under  mandible  whiter ;  feet  pale  brown. 
Whole  length  8*0  inches,  wing  2-7,  tail  37. 

Hob.  BoliTia. 

Miu.  Brit,  et  P.  L.  S. 

This  species  has  a  general  resemblance  to  P.  ruher^  but  is  dis- 
tinguished by  its  earthy-brown  back  and  by  the  breast  being  suffused 
with  rufous  and  marked  by  very  narrow  bright  shaft-stripes.  In 
P,  ruber  the  breast  is  of  a  pure  white. 

It  should  be  remarked  that,  as  I  have  lately  ascertained  by  ex- 
amination of  the  specimens  at  Paris,  the  ordinary  Phacellodomus 
of  the  Argentine  Republic,  which  I  have  hitherto  followed  Burmeister 
and  others  in  referring  to  P.  ruber,  is  not  P.  ruber,  but  P.  striati- 
eoUU  (d'Orb.  et  Lafr.). 

3.  Thripophaga  FusciCEFS,  sp.  nov. 

Above  earthy  brown ;  head  paler,  somewhat  cinereous ;  interscapu- 
Uum  washed  with  rufous  ;  edgings  of  wings  and  whole  tail  chestnut- 
red  2  beneath  yellowish  earthy  brown,  with  very  narrow  brighter 
shaft-stripes  on  the  breast ;  under  wing-coverts  bright  rufous  ;  bill 
yellowish  brown  ;  feet  pale  brown.  Whole  length  ^'7  inches,  wing 
•9.  Uil  3-3. 

Hab,  Bolivia  {Bridges). 

Mus.  Brit. 

The  earthy-brown  cap  at  once  distinguishes  this  well-marked 
species  from  its  congeners. 

4.  Philydor  cervicalis,  sp.  nov. 

PkUydor  eryihrocercus,  Salv.  Ibis,  1885,  p.  420  (?). 

Above  uniform  dark  olive  ;  rump  and  tail  chestnut-red :  beneath 
pale  greyish  olive ;  throat  white ;  breast  slightly  mottled  with  greyish 
olive ;  under  wing-cuverts  and  inner  edges  of  remiges  bright  cinna- 
momeous  ;  bill  greenish  grey,  with  a  white  blotch  on  the  lower  man- 
dible ;  feet  plumbeous.    Whole  length  6*3  inches,  wing  3*  1,  tail  2*8. 

Hob.  British  Guiana. 

Muf.  P.L.S. 

This  species  seems  to  me  to  be  decidedly  different  from  P.  erythro- 
cereus,  although  closely  allied.  It  is  distinguished  by  the  want  of 
any  signs  of  the  superciliary  stripe  and  by  the  slightly  mottled 
breast.  My  specimens  were  obtained  at  Bartica  Grove  and  at 
Camacusa  in  British  Guiana  by  Mr.  Whitely. 

5.  PlCOLJlPTES  PARYIROSTRIS,  Sp.  UOV. 

Above  earthy  brown;  rump,  margins  of  wing-feathers  and  tail 
bright  ferruginous ;  head  and  neck  behind,  down  to  middle  of  the 
Proc.  Zool.  Soc— 1889,  No.  III.  3 
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back,  spotted  with  well-marked  yellowlsb  shaft'Spoti,  which  are  short 
and  triangular  on  the  h(?ad,  and  loag  and  thin  on  the  neck ;  the  shaft- 
fipots  on  the  head  are  slightly  margiued  with  blackish  :  beneath  earthy 
brown,  densely  spotted  with  elongated  ochraceous  shaft-spots^  which 
are  distinctly  edged  with  blackish  ;  flaiiki  and  crissum  less  marked  | 
chin  and  middle  of  throat  pale  ochraceons,  unspotted  ;  bill  very  short, 
slightly  ineurvedj  pale  brown  ;  feet  dark.  Whole  length  8*0,  wiag 
4*0,  tail  3-8,  hill  from  gape  0  9. 

Hub.  S.E.  Brazd. 

Mug.  S.-G. 

The  single  specimen  of  this  species,  which  was  purchased  of  a 
denier,  hut  is  of  apparently  "  Brazilian  '*  make^  is  not  unlike  some 
examples  of  }\  affinis,  but  is  at  once  dbtinguishable  by  its  shortened 
and  straightened  bilL 

In  revising  the  Dendrocolaptidse  for  the  1 5th  volume  of  the  British 
Museum  Catalogue  I  have  found  it  necessary  to  use  two  new  generic 
forms.    These  are : — 

(1)  LiMNOl'iiVES  {Xi^n'Tf^  puhts  et  ^vta  ^i(jno%  for  LimnornU 
curvirostru^  Gnnld  (Zooh  Voy.  Bengle,  iii.  p*  HI),  a  form  allied  to 
lAmnormSy  but  differing  in  its  curved  bill ;  and 

{*2)  Hylexetastes  (wX»j  dha  et  l^crriffr^is  invmtigator)^  fur 
BendrocolapteB  perrofi,  Lafr,,  which  is  allied  to  Dmdre^^tastes^  but 
differs  in  its  much  stronger  atid  stouter  hilL 


3.  On  some  new  Species  and  a  new  Genus  of  Arancidea, 
By  the  Bev,  0.  R  Cam  bridge,  M,A,,  F.R,S.^  &c, 

[Beoeived  November  30,  188S.] 

(PlaLelL) 

The  Spiders  described  in  the  present  paper  are  from  the  widely 
separated  localities  of  Burmalij  Soiuh  Africa,  and  Australia,  The 
pnncipal  interest  attaching  to  two  of  them  (from  South  yVfrica) 
arises  from  their  being  rep  resented,  at  this  moment,  by  exarnples 
living  in  this  Society's  Insect-house,  One  of  these  two  spiders, 
Pachylomeru»  na(ale7isis,  has  been  there  for  the  last  twelve  months 
along  with  its  fine  trapdoor  nest.  The  other,  Sle^odypkus  gregurim, 
has  only  lately  been  received  there,  and  is  also  interesting  as 
being  the  first,  I  believe,  of  this  group  (Eresidm)  whose  habits 
are  known  to  be  gregarious :  the  nest  is  of  large  size,  and  contains 
from  100  to  150  inhabitants  of  both  sexes  and  various  ages.  Some 
few  of  these  bad  died  on  tlie  passage  from  Bnrban,  and  from  these 
the  subjoined  description  has  been  prepared.  Another  of  the  spiders 
described  is  interesting  as  being  the  second  known  species  of  Tree 
Trapdoor  Spiders*  The  first  species  was  described  and  figured  by 
myself  several  years  ago  (Ann,  &  Mag,  Nat.  ilist,  %\u  (J)  p,  319, 
pL  X-)  from  Uitenhage,  South  Africa,  under  the  name  of  Magg- 
ridgea  dgm.     SnbsequeiUly  in  1^87  a  note  was  communicated  to 
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tbii  Society  by  Dr.  Gunther  (P.  Z.S.  1887,  p.  40),  from  the  Rev. 
Nendick  Abraham,  of  Grahamstown,  on  what  Dr.  Gunther  supposed 
to  be  the  same  species  as  that  described  from  Uitenhage.  Wishing, 
however,  to  be  assured  of  thb,  I  wrote  to  Mr.  Abraham  asking  him 
to  send  me,  if  he  could  procure  them,  examples  of  the  species  to 
which  his  note  referred.  This  Mr.  A.  has  very  kindly  and  promptly 
done,  sending  me  several  nests  with  the  spiders  belonging  to  them. 
Among  these  I  have  found  two  examples  of  Moggridgea  dyeri^  and 
two  others  of  quite  a  different,  though  allied  species,  to  which  I 
have  given  below  the  name  of  M,  abrahami  after  its  very  pains- 
taking discoverer.  One  of  the  spiders  described  here  is  remarkable, 
not  only  for  its  minuteness,  being  no  more  than  half  a  line  in 
length,  but  for  the  peculiar  character  of  its  cephalothorax,  in  which 
the  ordinary  indented  lines  showing  the  junction  of  the  caput  and 
thorax  are  replaced  by  two  deep  oblique  converging  fissures,  necessi- 
tating, along  with  other  characters,  the  formation  of  a  new  genus  in 
the  family  Theridiidce  for  its  reception.  This  specimen  has  been  in 
my  possession  for  many  years  past,  but  had  until  lately  been  over- 
looked owing  to  its  having  been  accidentally  concealed  among  the 
hairs  on  one  of  the  legs  of  a  large  spider  received  in  1864  from  the 
Swan  River. 

Other  particulars  respecting  the  spiders  described  below  will  be 
found  appended  to  their  scientific  description.  With  that  of  one  of 
them  I  have  incorporated  a  long,  but  very  interesting  account  of  the 
oest  of  the  spider  Idiops  colletti,  which  was  sent  to  me  from  Burmah 
by  General  Collett,  through  the  kindness  of  Mr.  George  King,  of 
the  Botanic  Gardens,  Calcutta.  This  is,  so  far  as  I  know,  the  first 
detailed  account  of  the  nest  of  a  spider  of  this  group,  though  I  had 
myself  many  years  ago  found  one  species  of  it  near  Beiriit  in  a 
trapdoor  nest,  which  was,  however,  unibrtuuately  destroyed  on  the 
way  home,  before  any  note  could  be  taken  of  its  nature  and  pecu- 
liarities. 

Order  ARANEIDEA. 
Family  THERAPHOsiDiE. 
Genus  Pachylomerus,  Auss. 
Pachylomerus  natalensis,  sp.  n.     (Plate  II.  fig.  1.) 
Adult  female.  Length  I  inch  ft  lines,  length  of  cephalothorax  6| 
hues,  breadth  at  the  widest  part  6  lines. 

Cephalothorax  a  little  longer  than  broad,  the  fore  extremity  wider 
than  the  posterior,  the  widest  part  is  across  the  middle.  The  caput 
is  large,  rounded  and  convex  above,  the  occiput  sloping  in  a  gradual 
curve  to  the  thoracic  indentation,  which  is  large,  deep,  semilunar, 
with  the  convexity  of  its  curve  directed  backwards,  and  situated 
exactly  one  third  of  the  length  from  the  hinder  extremity  of  the 
cephalothorax.  The  cephalothorax  is  smooth,  glossy,  and  of  a  rich 
reddish  chocolate-brown  colour,  rather  paler  at  the  hinder  extremity 
and  in  the  ocular  region. 

The  eyes  are  rather  small  and  form  a  transverse  oblong  area,  the 
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height  of  the  clypeua  being  half  that  of  the  facial  space.  The  fore 
central  pair  of  eyes  are  separated  from  each  otlier  by  2  diameters* 
interval  and  from  the  fore  laterals  by  1 1  diameters ;  the  latter  are 
largest  of  the  eight,  and  (looked  at  from  in  froot)  form  a  curved  row 
whose  convexity  is  directed  upwards ;  the  hiud  kterftl  and  bind  cen- 
IthI  eye,  on  each  side,  are  conti^ous  to  each  other  in  a  transverae 
line,  the  four  forming  the  ends  of  a  very  nearly  straight  row,  rather 
longer  than  anterior  row,  the  hind  centrals  being  the  largest.  The 
centre  of  t lie  ocular  area,  and  reaching  to  a  little  way  behind  it,  is 
furniBlied  with  strong  bristly  hairs  directed  forward. 

The  ie^i  are  short,  very  strong,  4,  1,3,  2,  similar  in  colour  to  the 
cejthalothorax,  furnished  withhflir&,  and  numerous  short  strong  spines 
near  the  sides  of  the  tnrsi  and  metatarsi  of  the  first  and  second 
pairs ;  these  spines,  however,  are  very  difficult  to  see,  owing  to  the 
densiiy  of  the  hairs  on  those  parts ;  there  ib,  however,  no  scopula, 
mid  the  snperior  tarsal  claws  are  (apparently)  devoid  of  denticula- 
tioRB. 

The/alcei  are  massive  and  about  |  of  the  length  of  the  caput. 
They  are  similar  in  colour  to  the  cephalothorax  and  densely  clothed 
with  short  haira  eitcepting  a  large  patch  near  the  base  in  front,  and 
near  their  extremities  are  numerous  short  tooth-like  spines. 

The  palpi  are  similar  in  colour  and  armature  to  the  anterior 
legs. 

The  maxilfcB  are  strongs  subcylindrica],  with  a  strong  prominent 
conical  point  at  the  extremity  on  the  inner  side  ;  at  the  base  on  the 
inner  side  of  each  maxilla  is  a  short  curved  row  of  several  deutiform 
spines  similar  to  some  others  at  the  apex  of  the  labium* 

The  labium  is  small,  about  equal  in  length  and  breadth  at  the 
base,  which  is  transversely  curved,  the  convexity  of  the  curve  directed 
backwards;  the  base  fits  into  a  corresponding  hollow  in  the  sterntim 
on  a  kind  of  inTerted  sub  conical  base  marked  in  the  sternum  by  a 
distinct  indentation.  It  is  roundish-poiiited  at  the  apex,  where 
there  are  five  short  dcntilbrm  black  spines. 

The  sternum  is  large,  triangukr»  a  little  broader  at  the  base  or 
hinder  end  tiian  long  ;  the  base,  however,  being  rather  angulatc,  and 
not  rectilinear.  It  is  similar  in  colour  to  the  thorax,  the  labium 
being  of  a  deeper  hue. 

The  abdomen  is  sliort-oval,  very  convex,  of  a  mouse -colour ,  clothed 
with  very  short  hairs.  The  spinners  are  short ;  the  auperior  pair 
strong,  and  3-jointed ;  the  inferior  pair  are  much  smaller  and  con- 
sist of  one  joint  only.  A  little  way  in  front  of  the  inferior  spinners 
are  two  small  transverse  slits  or  openings,  doubtless  the  orifices  of 
tracheal  organs. 

Two  of  these  spiders,  received  from  Natal  along  with  their  trap- 
door nests,  lived  for  some  time  in  the  Gardens  of  this  Society ; 
one  is  still  living  tliere ;  the  other  died?  aud  its  remains,  from  which 
the  above  description  has  been  made,  were  sent  to  me  by  Mr. 
Arthur  Thomson  along  with  a  rough  sketch  of  the  upper  part  of 
the  nest,  the  lid  of  which  (of  the  cork  type)  can  just  be  covered 
with  a  penny-piece. 
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Genus  Idiops,  Perty. 
Idiops  coij^btti^  sp.  D.     (Plate  II.  fig.  2.) 

Adult  female.  Length  10|  lines ;  length  of  cephalothorax  4| 
tines ;  hreadth  of  cephalothorax,  at  widest  part,  3|. 

Cephalothorax  longer  than  broad,  the  fore  and  hinder  extremities 
eqaal  in  breadth  ;  thoracic  indentation  large,  deep,  curved,  the  con- 
vexity of  the  curve  directed  backwards ;  the  occiput  is  very  convex. 
The  colour  of  the  cephalothorax  is  pale  yellow-brown,  clothed  with 
a  few  hairs,  and  two  longish,  erect,  tapering  bristles  placed  trans- 
versely just  in  front  of  the  occipital  convexity. 

The  eyes  of  the  anterior  pair  are  close  to  the  fore  margin  of  the 
cephalothorax,  rather  large,  and  largest  of  the  eight,  oval,  placed 
obliquely  and  separated  from  each  other  by  less  than  half  the  longest 
diameter  ;  from  between  these  two  eyes  spring  one  or  two  longish 
prominent  black  bristles.  The  four  central  eyes  of  the  posterior 
group,  which  is  separated  from  the  anterior  pair  by  nearly  about 
double  its  longitudinal  diameter,  form  a  square,  the  foremost  eyes 
being  smallest ;  those  of  the  posterior  row,  which  are  of  about  equal 
sixe,  form  a  moderately  curved  transverse  line  whose  convexity  is 
directed  backwards.  The  interval  between  the  two  central  eyes  of 
this  row  is  distinctly  greater  than  that  which  separates  each  from  the 
lateral  eye  next  to  it ;  this  latter  interval  is  as  nearly  as  possible 
equal  to  an  eye*8  diameter.  The  ocular  area  forms  (roughly)  an 
equilateral  triangle. 

The  legs  are  short,  stout,  4, 1 , 2, 3 ;  those  of  the  third  and  fourth 
pairs  considerably  stoutest,  furnished  with  hairs  and  spines;  the 
latter  are  of  different  lengths  and  strength,  many  being  small  and  of 
a  denticulate  nature,  and  are  chiefly  on  each  side  of  the  tibiae,  meta- 
tarsi, and  tarsi  of  the  two  anterior  pairs ;  those  on  the  third  pair  are 
chiefly  on  the  upperside  of  the  genuae,  tibiae,  metatarsi,  and  tarsi, 
while  on  the  fourth  pair  the  spines  are  few  and  those  mostly  be- 
neath the  metatarsi  and  tarsi. 

The  palpi  are  similar  in  colour  to  the  legs,  and  armed  as  those  of 
the  first  and  second  pairs. 

The  fakes  are  moderate  in  length  and  strength,  of  a  darker  hue 
than  the  cephalothorax,  and  armed  with  numerous  strong  short 
spines  near  the  inner  side  of  their  fore  extremity. 

Maxilla  cylindrical  and  thickly  covered  on  their  anterior  sides 
with  small  denticulations  or  spines. 

Labititn  somewhat  quadrangular,  broad  at  the  base  (broader  than 
long),  narrower  at  the  apex,  where  there  are  a  few  small  spinous 
denticulations,  chiefly  in  a  transverse  row  close  to  the  margin. 

Sternum  broadest  behind,  and  longer  than  broad,  incurved  at  its 
fore  extremity,  similar  in  colour  to  the  cephalothorax. 

Abdomen  dull  clay- colour,  thinly  clothed  with  fine  hairs  of  difiPerent 
lengths.  Spinners  4,  those  of  the  superior  pair  short,  3-jointed,  but 
very  strong  ;  the  inferior  pair  very  small  and  close  beneath  the  base 
of  the  upper  ones. 

Two  adult  females  of  this  spider  were  received  from  General 
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Collett  from  near  Meiktela,  Upper  Burmah^  through  the  kmdness 
of  Mr*  George  King  (of  the  Botanic  Gardens  nt  Calcutta),  They 
are  closely  allied  to  Idiops  crassus^  Sim.  (also  a  Burmese  spider}  i 
but  differ  in  being  of  a  much  paler  hue,  sb  well  as  (apparently)  in 
tbe  relative  disposition  of  the  ejes  and  armature  of  the  tegs;  these 
in  Idiops  erattsvs  are  ^aid  to  he  armed  with  spines  as  in  Idiops 
syriacus^  Canihr^jnin  which  the  smaller  denticulftte  spines  are  ahnost 
wholly  absent.  From  Idiops  s^riacuH  the  preistnit  species  aUo 
differs  in  being  larger  and  uf  a  dnller  hue  ;  also  the  denHcn((E  on  the 
tnaxillts  are  eonfiited  to  their  inner  side,  and  ihere  are  gdIj  two  in 
a  transTerse  line  at  the  apex  wi  the  labium*  The  eyes  nlso  of  the 
hind  central  \m\r  in  /.  syriacus  are  separated  by  a  comparatively 
wider  interval  than  in  I.  eoUeiii,  being  double  as  far  apart  as  eaon 
is  trom  the  lateral  eye  on  its  side. 

Nests  of  these  spiders  accompanied  them.  They  are  of  the  cork- 
lid  type,  and  present  some  interesting  features.  I  cannot  perhaps 
do  better  than  append  the  very  graphic  account  of  tliem  given  by 
General  Collett:— 

"  These  spiders  are  apparently  more  or  less  gregarious  in  their 
hRbitations  \  where  one  is  found  five  or  six  more  will  perhaj^s  be 
fonnd  within  the  radins  ut  a  yard ;  but  a  suhtary  nest  is  not  at  all 
unusuah 

"  The  soil  they  inhabit  is  a  atifl'  argillaceous  (?)  sand,  quite  free  uf 
stonesj  very  hard  at  this  time  of  year,  though  probably  soft  and 
easy  for  the  spiders  to  burrow  in  during:  tbe  rainy  season* 

*'The  surface  of  the  ground  in  which  the  burrows  are  found  is 
usually  thhily  covered  with  a  scanty  growth  of  grass,  now  dry  and 
withered.  Where  the  gross  is  thick  the  burrows  are  not  so  common, 
hut  this  is  possibly  due  to  the  increased  difficulty  of  detectiiig  them. 

'*  All  the  burrows  that  I  have  seen  (a  hundred  or  more)  are 
aituati  J  in  an  open  grassy  plain,  now  cleared,  but  recently  covered 
with  a  low  serub  jungle,  and  having  a  gentle  slope*  None  haye  been 
found  on  banks  or  on  steeply  sloping  groundi. 

"Tbe  upper  surface  of  tbe  burrow  door  is  flush  with  the  level  of 
the  ground,  except  occasiunally  where  the  superficial  soil  appears  to 
have  been  washed  away  by  the  rain  since  the  nest  was  made.  It  is 
of  precisely  the  same  appearance  and  colour  as  the  adjacent  ground, 
and  the  burrows  are  therefore  extremely  difficult  of  detection. 

"  I  have  never  observed  any  accumulation  of  earth  near  the  mouths 
of  the  burrows,  though  a  considerable  qunniity  must  have  been 
excavated  in  the  const ructiun  of  a  hole  more  than  half*  an  inch  in 
diameter  and  seven  inches  deep*  Nor  have  I  succeeded  in  fi tiding 
any  burrows  in  course  of  construction,  tliough  empty  and  disused 
burrows  with  displaced  doors  are  nut  uncommon.  It  is  possible  that 
the  spiders  excavate  only  during  the  rainy  seiison,  when  tlie  soil  is 
soft.     At  the  prest nt  time  no  rain  has  fallen  for  three  months  past* 

**  The  door,  or  rather  lid,  of  the  burrow  i^  composed  of  grains  of 
sand  firmly  agglutinated  together,  perhaps  with  some  secretions  from 
the  insect ;  its  upper  surface  is  exactly  similar  in  general  appearance 
to  the  adjacent  ground,  and  is  often  covered  with  the  dry,  black 
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lichen  (?)  growth  that  is  common  on  dry  soils  at  this  time  of  yew. 
Ai  teen  from  nbove,  the  door  is  a  s<|aare,  irith  its  two  anterior  angles 
mafidetl  off,  the  straight  side  or  base  forming  ihe  hingt-end*     But 
if  the  door  is  opened  aud  Tie  wed  from  below,  it  has  a  circular 
appearance,  reminding  one  of  a  gun-wad,  which  is  due  to  its  white 
liiiing  having  been  worked  into  a  circular  form  to  fit  the  mouth  of 
tilt  eylindncR]  burrow.     In  cros^s  section  the  door  is  corvicnl,  like  a 
plug,  with   its  lower  surface  con  vex »  like  the  bottom  of  a  decanter- 
stopper.     This  surface  is  beautifullY  worked  over  with  a  network 
of  fine,  touiih  fibres,  into  which  the  spider  (as  I   h[ive  aeen)  inserts 
its  claws  to  keep  the  door  closed  against  the  entrance  of  an  enemy. 
In  no  other  part  of  the  burro w-hning  is  this  network  of  fibres  to  be 
seen.     The  door  is  always  made  thin  at  the  hin^'e-endj  and  thick  at 
I  be   forward    eadj    the   average   respective   thicknesses    beinif    one 
sU  teen  tit  of  an  inch  and  one  quarter  of  an  inch  ;  so  thiit  its  section 
is  wedge-like^     The  result  of  this  construction  is  that  tlie  door  will 
always  on  relfase  after  being  opened  fall  down  by  its  own  weigh tj 
fitting  with  ejfceeding  and  snrprising  accuracy  into  the  mouth  of  the 
burrow*     So  preponderating  is  the  weight  of  the  door  at  its  forward 
end,  and  so  instantnneoniNty  does  the  actinn  of  gravity  eaut^e  it  to  fall 
when  released  after  bring  lield  up,  tlmt  the  shutting  of  the  door 
closely  siniulates  the  action  of  a  spring,  and  it  is  very  difficult  at 
first  eight  lo  realize  that  no  elastic  force  exists  in  the  action.     Thus, 
when  a  spider  sitting  at  the  mouth  ot  its  liole,  with  the  door  ajar, 
resting  on  its  back,  darts  down  its  burrow  when  startled,  the  door 
seems  to  snap  down  with  the  action  of  a  *uddenly  released  spring  j 
but  that    this  is  really  caused    by   gravity  anyone   may    convince 
hi nj self  by  cutting  the  mouth  of  a  burrow  out  of  the  ground,  and 
aoUcuig  the  aciion  of  the  door  and  its  liioge  wlien  held  upside  down. 
**Tlte  hinge,  which  is  beautilully  flexible,  is  formed  by  a  prolonga- 
tion and  local  thickening  of  the  lining  of  the  burrow,  which  is  also 
carried  over  the   lower  surface  and  round  the  edges  of  the  door. 
The  part  ol  the  hniofr  forming  the  hinge  is  thick  and  tough,  and  of 
the  same  colour  outside  at  the  ground,  but  there  is  nothing  special 
or  mechanical  in  its  structure  as  a  hinge.     It  may  he  mentioned  here 
tbat   the  hniug  of  the  tube  is  thinned   off  at  the   mouth  of  the 
I  burrow  to  receive  the  door,  a  distinct  rim  being  usually  observable 
'ii  the  commencement  of  the  burrow  proper.     There  are  generally  a 
few  withered  grass-btudes  worked   into  the  edge  of  the  door,  or  into 
tlip  edge  of  the  month  of  the  burrow,  so  as  to  form  a  kind  of  semi- 
drcular  fringe,  which  otten  catches  a  practiced  eye  and  leads  to  the 
detection  of  the  hole.     The  graaa-bludes  are  probably  inserted  to  aid 
in  assimilating   the  outside  of  the   burrow    to   its  anrronndingi,  a 
purpose  in  which  they  certainly  fail,  w  far  &&  the  hunjau  animal  is 
cnncerned.     In  a  few  cases  I  have  also  noticed  gra?s- blades  worked 
into  the  general  surface  of  the  door,  and  at   this  season,  when  the 
grass  is  everywhere  withered,  these  certainly  aid  in  its  concealment; 
but  during  the  ra.hi^,  when  the  adJBcent  grass  is  green,  one  would 
think  tbat  yellow  withered  grash-hbdes   on  or  near  the  burrow- 
mouth  would  tend  to  make  it  conspicuous. 


40 


REV.  O.  F*  CAMBRIDGE  ON  NEW  AftANEIDEA.         [Feb.  5, 


*'  The  spiders  are  occasi  onallj  found,  even  in  the  day titnej  watch- 
ing at  the  mouths  of  their  holes,  but  thej  prey  on  insects,  I  sus- 
pect, ehiefly  at  night*  At  least  a  few  burrows  which  I  markcti 
and  visited  about  10  p.m.  bad,  iti  nearly  eTerj  instance,  tbeir  tenants 
sitting  at  the  mouth ,  with  the  door  more  or  less  open,  apparently  on 
the  watch  for  unwary  insects  passing  by.  In  one  case  the  door  was 
elevated  about  60°»  the  others  not  so  much.  When  disturbed  in  her 
watch  the  spider  slips  quickH'  down  the  hole,  and  the  door  closes 
after  her.  If  the  door  is  now  attempted  to  be  lifted  by  the  point  of 
a  penknife,  the  spider  will  hold  it  down  with  very  considerable 
force,  and  can  be  plainly  felt  struggling  to  prevent  jts  forcible 
opening-  If  tbe  spider  is  not  at  the  mouth  of  ber  hole,  it  is  easy  to 
ascertain  if  she  is  at  home  by  scratching  the  oufsidc  of  tbe  door, 
when,  if  present,  she  will  always  rush  up  tbe  burrow,  and  try  to  the 
best  of  her  ability  to  hold  down  the  door^  The  doors  are  all  con- 
structed on  the  same  general  plan,  hut  they  vary  slightly  in  size  and 
thickness.  The  following  arc  tbe  mean  dimensions  of  five  doors 
taken  at  random,  the  measurements,  as  before,  being  given  in  eighths 
of  an  inch  and  decimal  parts  thereof  s  — 

'*  Breadth  of  binge-joint , ,  5'  12 

Thickness  of  door  at  the  forward  eud. ...........  2*04 

Transverse  diameter  of  door 5"  1 2 

Diameter  of  door  from  hinge  to  forward  end  ♦*....  5' 14 

**  We  may  thus  say  that  an  average  door  is  a  square  of  five  eighths 
of  an  inch,  and  with  a  thickness  at  its  forward  or  rounded  end  of  n 
quarter  of  an  inch.  The  thickness  at  the  hinge-end  is  about  one 
sixteenth  of  an  inch,  rather  less  if  anything, 

"  The  length  of  the  burrow  from  the  mouth  to  tbe  bottom  may  be 
taken  as  seven  inches.  I  measured  the  burrows  accurately,  tbe 
bngeil  was  7|  inches^  and  the  shortest  was  61  inches ;  the  mean  of 
the  ten  holes  was  Sf  inches*  The  burrows  are  cylindrical,  and 
usually  nearly  straight,  with  a  slight  incline  tVom  tbe  vertical  towards 
the  side  on  which  the  binge  is  placed.  They  are  lined  throughout, 
tbe  lining  being  thicker  near  tbe  mouth  and  at  tbe  bottom,  tbe  two 
places  where,  I  suppose,  the  spider  usually  sits*  The  diameter  of 
the  burrow  remains  nearly  uni form  throughout,  at  five  eighths  of  an 
inch,  with  a  very  slight  enlargement  at  the  bottom,  I  have  never 
found  a  burrow  with  an  elbow  or  decided  turn  in  it,  or  with  a 
branch*  Tbe  burrow  is  always,  so  far  as  my  e^tperience  goes,  a 
simple  and  nearly  straight  hole." 
"  Pyawbwe,  Upper  Burmah, 
'*  January  7,  ISSa*' 

The  planting  (as  it  were)  of  the  lids  of  the  nests  with  lichen  ft, 
causing  them  to  resemble  most  eitaetly  tbe  surronnding  surface,  is 
simdar  to  that  observed  by  tbe  late  Mr*  Moggridge  in  respect  of  the 
Netnesias  of  the  Riviera,  and  is  indeed  a  very  remarkable  habit ;  tbe 
edges  of  the  door  are  in  tbe  ease  of  the  present  species  furnished 
also  with  bits  of  grass  resembliiig  those  growing  around  the  nests. 
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The  figores  of  the  nest  (Plate  II.  fig.  2,  e,/,  g)  were  drawn  by 
Lieat.  Pink,  of  the  Queen's  Begiment. 

Genus  Moggridgea,  Cambr. 

MOGGRIDGEA  ABRAHAMI,  Sp.  n.      (Plate  II.  fig.  3.) 

Adult  female.  Length  6}  to  7  lines  ;  length  of  ceplialothorax  2) 
to  3  lines  ;  breadth  slightly  over  I  ^  lo  sligluly  over  2  lines. 

Cephalothoras  o\al,  slightly  truncate  at  its  hinder  extremity,  more 
broadly  truncated  at  its  anterior  margin.  Thoracic  indentation 
rather  nearer  the  posterior  than  the  anterior  margin,  well  marked 
and  deep,  semicircular,  the  convexity  of  the  curre  directed  forwards, 
and  its  posterior  margin  rather  gibbous.  Caput  well  defined,  but  not 
ele?ated.  The  height  of  the  clypeus  equals  half  that  of  the  facial 
space.     The  colour  of  the  cephalothorax  is  dull  yellowish  brown. 

The  eyes  (looked  at  from  above  and  very  slightly  behind)  form  two 
slightly  curved  transverse  rows,  the  convexity  of  the  curve  directed 
forwanis ;  looked  at  from  above  and  in  front  the  anterior  row 
might  be  said  to  be  straight.  The  fore  central  pair  are  separated 
from  each  other  by  an  eye's  interval ;  the  laterals  of  the  same  row 
are  largest  of  the  eight,  oval,  oblique,  and  each  is  separated  from 
the  central  eye  on  its  side  by  rather  more  than  the  length  of  its 
longest  diameter.  The  posterior  row  is  shorter  than  the  anterior, 
its  lateral  eyes  are  each  removed  from  the  fore  lateral  eye  next  to  it 
by  an  eye's  diameter  (in  one  example  rather  less  than  a  diameter)  ; 
the  hind  centrals  are  each  very  near,  but  not  quite  contiguous,  to  the 
hind  lateral  on  its  side,  and  the  two  (hind  lateral  and  central)  are 
placed  strongly  obliquely  and  almost  in  a  straight  line  with  the  fore- 
central  on  their  side. 

The  lege  are  short,  strong,  4,  1,  2,  3,  though  there  is  but  very 
slight  difference  between  1,  2,  and  3.  They  are  of  a  yellowish  hue, 
the  femora  and  tibiae  (as  also  the  tarsi  and  metatarsi  of  the  first  tuxd 
second  pairs)  more  or  less  suffused  with  blackish  brown.  The  tibia:, 
tarsi,  and  metatarsi  of  the  first  two  pairs  are  armed  on  each  side  with 
a  row  of  strong  spines  of  different  lengths.  The  superior  pair  of 
tarsal  claws  are  furnished  beneath  with  one  or  two  small  denticula- 
tions. 

The  palpi  are  similar  to  the  legs  in  colour  and  armature. 

The /dices  are  powerful,  but  not  remarkable  in  form  or  strength, 
and  are  similar  in  colour  to  the  cephalothorax. 

The  maxillce  are  subcylindric,  with  only  a  slight,  obtuse,  promi- 
nent point  at  their  inner  extremity ;  their  surface  on  the  inner  side  is 
furnished  with  some  small,  deep  red-brown,  spinous  denticulations. 

The  labium  is  short,  rather  broader  than  long,  its  apex  rounded 
and  a  little  narrower  than  the  base.  The  surface  near  the  apex  is 
fumbhed  with  denticulations  similar  to  those  on  the  maxillae. 

The  sternum  (with  the  maxillae  and  labium)  is  of  the  same  colour 
as  the  legs,  and  of  an  equilateral  subtriangular  form. 

The  abdomen  is  large,  short-oval,  very  convex  above,  clothed  with 
fine  hairs,  and  of  a  dark  purplish  chocokte-brown  hue ;  on  the  sides 
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are  two  l&rge,  somewhat  suffused,  pate  yellowiati  patches ;  the  under- 
side  is  also  paler  ihati  the  upper;  Bpinnera  shortj  superior  pair 
3-jointed,  yellow,  tinged  with  brown,  inferior  pair  small,  l-joiuted^ 
and  jelIow> 

Exampltj?  of  thia  spiderj  with  two  of  its  curious  trapdoor  nests 
fiund  ill  the  bark  of  the  **  Kaffir  Boom  "  tree,  were  kiudly  sent  to  me 
lately  by  the  Rev*  Kendick  Abraham.  It  is  nearly  allied  tOj  but 
quite  distinct  Irom,  Moggridgea  dytriy  Cainbr,  (Ann.  &  Mag*  Nat* 
Hist.,  Nov.  1875,  p,  317,  pi  x.). 

Amoijg  other  diffVrenceSj  it  is  a  larger  paler-coloured  spider,  the 
two  rows  of  eyes  are  much  cloier  together,  and  the  hijjd  lateral  eyes 
are  smaller  m  prciportion  to  the  hind  central.  The  deuticulations 
on  the  maxillse  and  labium  are  much  less  strong,  and  are  not  found 
(as  in  M*  dyeri)  beneath  the  bases  of  the  coxal  joints  of  the  first 
three  pairs  of  legs.  The  nest  resembles  m  general  that  of  M.  d^eri ; 
it  is,  however,  even  better  concealed  than  those  of  that  species, 
there  being  no  abnormal  prominence,  and  often  not  the  slightest 
tubular  convexity  of  any  kind  apparent.  In  fact  1  had  to  search 
very  minutely  for  ten  minutes,  and  test  every  part  of  the  pieces  of 
bark  sent  to  me  with  the  point  of  a  needle,  to  find  out  the  lids  of  the 
nests>  One  of  the  nests  is  furnished  with  a  Ud  at  each  end  ;  and 
from  a  communication  made  by  Mr.  Abraham  to  Mr.  F.  Taylor,  of 
Liverpool,  I  gather  that  this  is  also  occasioaalty  the  case  with  the 
nests  of  Muggridyea  dyeri.  I  came  to  the  conclusion,  from  Mr. 
Abraham*ii  letter  to  me,  that  this  latter  spider  was  peculiar  to  the 
**  Kaffir  Boon^**  and  the  present  species  to  the  Oak  ;  but  his  notes  on 
the  two,  sent  to  Mr,  Taylor,  lead  me  to  suppose  that  each  is  found 
on  both  trees.  The  skill  and  perfection  with  which  the  minute 
lichens  are  placed  upon  the  tube  tind  its  lid,  causing  them  to 
resemble  moat  exaclly  the  rest  of  the  bark,  is  indeed  wonderful  Of 
tVie  nescs  I  have  yet  seen  that  of  M*  dyeri  is  less  well  concealed 
than  those  of  J/,  ahruhami, 

Exaniples  both  of  the  spiders  and  nests  of  Jtf.  c/yert  were  also  sent 
to  me  by  Mr^  Abraham,  whose  name  I  have  much  pleasure  m 
connecting  with  the  new  specie e. 

It  is  not  ea&y  to  conjecture  the  jmrpose  of  the  lower  door.  Mn 
Abraham  suggests  that  the  lower  door  is  made  when  the  spider  ia 
young  and  ginning  its  experience,  as  a  mode  of  escape  from  enemies 
which  might  gain  aceess  to  the  upjier  door.  He  has  found  that  the 
lower  door  "is  not  generally  (if  ever)  so  perfect  as  the  upper  door.*' 
In  the  specimens  bi^fore  me,  however,  I  can  detect  no  difference 
between  the  ti\o  as  regards  perfection. 

Family  Eresid^. 

GeooB  Btsgodyphus,  Sim. 
(Eresus,  auctt.  in  parte,) 
Stegodyphits  GRKGARitJs,  sp.  lu     (Plate  IL  figs,  4,5.) 
AduUftmah,  Length  2^— J  lines ;  length  of  cephalothoraj^  in 
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Bpeciinen  of  3  lines  long,  1|  lines;  breadth  of  cephalotliorax  rather 
OTer  1  line. 

Aduli  male.  Length  If  lines. 

The  sexes  are  very  dissimilar  in  appearance.  In  the  female  the 
cephalothorax  is  oblong,  caput  very  large,  hinder  slope  abmpt, 
upper  surface  moderately  convex ;  the  ocular  area  occupies  at  least 
one  third  of  the  whole  length  of  the  cephalothorax,  and  the  height 
of  the  dypeus  is  scarcely  equal  to  the  length  of  the  area  of  the  four 
central  eyes.  The  colour  is  yellow-brown,  with  a  broad  dark  brown 
longitudinal  band  on  each  side.  The  whole  is  clothed  with  coarsish 
grey  hairs,  showing  most  conspicuously  on  the  lateral  margins,  on 
the  central  space  between  the  dark  lateral  bands,  being  especially 
long  and  conspicuous  at  the  thoracic  junction,  and  forming  some 
white  lines  connecting  the  eyes  and  bisecting  the  area  of  the  four 
central  ones. 

The  eyes  form  a  very  large  quadrangle,  whose  posterior  side  is  the 
shortest  and  its  anterior  much  the  longest.  They  are  small,  the 
posterior  eyes  of  the  central  group  Isrgest,  the  rest  apparently 
nearly  equd.  Those  of  the  central  group  are  close  together  at  the 
fore  extremity  of  the  quadrangle,  but  not  contiguous,  forming  a 
small  square  or  trapezoid,  whose  anterior  side  is  shorter  than  the 
posterior.  The  interval  between  the  eyes  of  these  two  sides  respec- 
tively is  greater  than  a  diameter,  while  the  interval  between  each 
anterior  and  the  posterior  eye  next  to  it  is  less  than  the  diameter  of 
an  anterior  eye. 

The  legs  are  strong  and  of  moderate  length,  1,  4,  2, 3,  of  a  yellow- 
brown  colour;  the  femora,  as  well  as  the  tibiae  of  the  6rst  and 
second  pairs,  nearly  black  ;  in  some  examples  the  legs  have  a  some- 
what annulose  appearance.  They  are  almost  entirely  destitute  of 
spines,  but  thickly  clothed  with  hairs,  of  which  many  are  grey, 
giving  them  a  hoary  look.  The  tibiae  of  the  first  two  pairs  are  rather 
stouter  than  the  rest,  and  the  metatarsi  of  the  first  pair,  in  old 
females,  are  of  a  brightish  red  hue,  those  of  the  second  pair  less  so. 
Towards  the  inner  side  of  the  metatarsi  of  the  fourth  pair  is  a 
calamistrum  running  the  whole  length  of  the  joint,  but  much 
concealed  by  the  other  hairs. 

Falees  strong,  of  moderate  length,  vertical,  subconical,  darker  in 
colour  than  the  cephalothorax,  and  clothed  with  grey  hairs,  a  band 
across  the  base  in  front  being  more  dense  and  conspicuously  white. 
The  fangs  are  bright  red-brown,  but  rather  weak. 

The  maxilla,  labium^  and  sternum  are  deep  brown,  clothed  with 
grey  hairs,  and  of  normal  form. 

The  abdomen  is  oval,  a  little  broader  in  some  examples  behind 
than  in  firont ;  its  general  colour  is  more  or  less  bright  warm  yellow- 
brown,  clothed  with  grey  and  other  hairs;  on  the  upperside  are 
three  longitudinal,  more  or  less  well-defined  dark  brown  stripes,  of 
which  the  central  one  is  the  narrowest  and  least  conspicuous,  and  the 
lateral  ones  are  often  den ta ted  posteriorly.  The  lateral  margins  and 
tides  also  are  dark  black-brown,  and  on  the  underside  are  two 
conspicuous  reddish-yellow-brown  patches,  placed  transversely  and 
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clothed  witli  grey  hairs.     The  spiniiers  are  shorty  and  in  froat  of 

the  ordinary  ones  is  a  transverse  Bpinntng-organj  alwaja  found 
correlated  with  ihe  calf^mistruni  od  the  fourtli  pair  of  legs. 

The  ntale^  besides  being  very  mnch  amnller  thatj  the  fetnalci  has 
the  cephalothorax  of  a  very  deep  black*browti  hue,  with  a  marginal 
SI  ripe  on  each  side  and  in  inmi  of  white  liaira^  and  a  narrow  longi* 
tudinaj  strijie  of  the  same  kind  bisecting  the  ocular  area,  and  a  few 
other  white  hairs  near  the  posterior  eyea  and  on  the  occiput.  The 
ieffs  are  longer  than  in  the  female,  especially  those  of  the  first  pair; 
they  are  of  a  bnglit  orange -red  colour^  the  femora  and  tibiee  of  the 
first  pair  suffused  with  blackish,  the  tibiee  rather  enlnrged  and 
thickly  elotbed  with  long  black  hairs  ;  besides  other  hairs  all  the 
legs  are  furnished  more  or  less  with  some  white  ones  on  their  upper 
iide.  The  abdomen  is  of  a  deep  black -brown  hue,  with  a  pale  yellows- 
brown  loiigitudiiial  central  tapering  stripe,  clothed  with  white  hairs, 
and  reaching  a  transverse  bar  of  the  same  kind  jnst  above  the 
Bpiunera ;  and  on  tiie  underside  are  two  oblique,  elongate  pale  spots 
or  patches  similarly  clothed,  and  placed  transversely  near  the 
spiracular  plates.  The  palpi  are  short  and  of  a  black -brown  hue; 
the  radial  joint  is  shorter  than  the  cubital ;  this  latter  joint  has  a 
fore  margin  of  conspicnons  white  Iniirs  ;  digital  joint  mther  large^ 
and  its  fore  extremity  drawn  out.  The  palpal  organs  are  simple, 
consisting  of  a  run n dish  basal  bulb,  with  a  son:e\^hat  twisted  paler 
proeees  at  its  anterior  side  reaching  not  quite  to  the  end  of  the 
digital  joint.  The  sternum  is  black,  clothed  with  coarse  pale  grey 
hairs. 

A  nest  of  this  spider  containing  numerous  live  individuali  of  both 
seiea,  some  adult,  some  immature,  was  sent  a  short  time  ago  by 
Col.  Bowker,  from  Durban,  to  Lord  Wabingbam,  who*  kindly  acting 
on  m?  suggestion,  sent  the  wliole  to  tliis  Society's  Gardens,  where, 
aa  T  understand  from  Mr,  Arthur  Thomson,  in  whose  care  they 
are  placed,  the  whole  family  are  in  a  very  active  and  thriving 
state .  The  nest  is  of  considerable  size,  and  filled  a  box  of  2  feet 
long  by  9  inches  wide  and  5  deep.  Above  this  neat  I  bear  that  the 
spiders  have  now  spun  Hues  up  to  the  to|i  of  the  case  in  which  they 
have  been  placed,  as  though  for  the  ensnaring  of  flies,  &c.  ;  but  aa 
their  work  is  entirely  nocturnal,  no  observations  have  yet  been 
practicable  in  respect  to  this  most  interesting  part  of  a  spider's 
economy.  They  appear  to  devour  cockroaches  and  crickets,  tearing 
them  to  pieces  in  coiicert,  and  each  carrying  off  his  share  of  the 
preyt  like  a  pack  of  hounds  breaking  up  a  fox. 

This  spider  is  allied  to  Stegodyphus  acanthophilus,  Diifourj  of 
Southern  Europe,  Palestine,  and  Syria,  but  is  smaller,  differs  greatly 
in  colour  and  markings,  and  is»  so  far  as  1  am  aware,  unique  in  its 
gregarious  habits.  Some  of  the  examples  had  died  during  the  long 
transit  from  Durban  to  England,  and  from  these  the  descriptions 
have  been  made. 
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Family  Tm^RtoitD^. 
Geii.  not.  Chajimocephalon. 

Cfph^lothoreuc  ahort-oval ;  CAput  large  and  very  convex  above ; 
th&  ordinary  oblique  indentationi  dEFididg  it  from  the  thorax  ar? 
^eaUy  eiciiggPTati*d,  forming  a  deep  chasm  or  cleft  an  each  side. 
Tlie  posterior  extremity  of  the  thorax  ia  broad  and  strongly  indented 
or  excavated  in  a  curved  form,  forming  a  kind  of  socket  into  which 
the  pedicle  joining  it  to  the  abdomen  fits. 

Eyt9  of  very  unequal  size;  in  three  well  separated  group!!  occupying 
tlie  iwliole  width  of  the  fore  part  of  the  caput ;  the  an  tenor  fiair 
of  the  ceiktral  group  smallest,  the  re^t  nearly  equaL  The  clypeuii 
considerably  exceeds  in  height  half  th^^tof  the  facial  space^  uccup^tng 
ibout^  or  even  more  than,  two  thirds  of  it. 

h^a  slender  moderAtely  long^  1,  4,  2,  3  i  fur ub bed  with  hnir^  and 
bristles  only* 

The  ma^vili£e  are  short,  curvetJ,  iuclkicd  towards  the  labium,  and 
'  louiewhat  pointed  at  their  extremrties  on  the  inner  nidc. 

Ija^ium  ^horr^  broad,  and  round  at  the  Apex,  which  reaches  nearly 
10  the  extrenuties  of  the  mnxdlie. 

Aidamen  considerably  elevated  in  front  and  projecting  greatly 
orer  the  base  of  the  thorax,  with  which  it  is  connected  by  a  distinct 
|>edicte,  the  abdomen  having  also  a  kind  of  sr^ckct  or  excavation  to 
re<%ive  it.  Besides  the  usual  sipimculur  openings  there  m  a  long 
transverse  one  beneath  the  abdomen  juat  in  front  of  the  sjnnners^ 

Cmashocepbaloh  NEGLECTXfM,  sp*  n.     (Plate  11.  fig.  G.) 

Aduli  mnle.  Length  scarculy  over  half  a  line. 

The  Burlareof  the(^ejuAa/(?/Aora^,  which  \%  ofaclenr  bright  browuish- 
rt; J  hne,  is  gfjinnlose ;  the  oblique  cephalic  indentations  arc  deep 
and  sharply  cut,  looking  as  if  they  would  sever  the  caput  IVom  the 
thorax ;  the  other  normal  (thoracic)  grooves  are  also  of  somewhat 
the  tame  nature,  though  very  much  less  strongs  tlie  posterior  end 
c^r  the  thorax  is  broail  and  deeply  excavated ;  the  hinder  part  of 
the  capnt  ia  well  rounded,  the  fore  part  flatter. 

The  etfeM  of  the  central  grouj*  form  a  trapezoid  whose  anterior  side 
b  much  the  shortest  j  the  pair  of  eyes  composing  this  side  are  very 
Hiinute  and  contiguous  to  each  other.  The  posterior  pair  are  ovab 
large,  contiguous,  and  of  a  pearly  hue,  their  diameter  equalling  more 
ihiu  double  that  of  the  anterior  |>air ;  each  o^  these  is  separated 
from  the  anterior  eye  opposite  to  it  by  an  interval  only  about  equal 
to  the  diameter  of  the  latter.  The  hind  lateral  eye  on  each  side  is 
separated  from  the  hind  central  next  to  it  by  about  1|  diameters  of 
the  former,  and  each  fore  lateral  eye,  which  appears  to  be  rather  the 
largest  of  the  eight,  is  contiguous  to  its  bind  lateral  eye.  The  lateral 
eyes  are  abo  pearly,  the  fore  centrals  beiiig  a  little  darker. 

The  legs  are  dull  orange-yellow ;  the  bairs  longish,  but  not  % ery 
niimerons,  and  there  are  also  a  few  prominent  bristles. 

The  palpi  are  unfortunately  missing. 

Fulces  moderately  strong,  rather  long,  straight^  and  a  little  inclined 
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bftckvards.     Thcj  are  similar  to  the  c^phRlothorax  iq  colour*  and 

their  surface  is  slightly  granulose. 

The  colour  of  the  mastllse  and  labium  is  similar  to  that  of  the 
fftlces* 

The  sternum  (^hich  is  nearly  round)  is  of  a  deeper  hue  than  the 
cephalothorax,  convex  and  granulose. 

The  abdomen  is  rather  large^  oval,  but  projects  greatly  oirer  the 
thorax  ;  the  short,  but  distinct  pedicle  couuectiug  it  with  the  thoraic 
entering  the  abdomen  about  midway  between  the  most  elevated 
point  and  the  spinners.  The  upper  surface  is  shining  glabronSj  fur- 
nished with  a  very  few  bristly  hairs,  of  a  dull  clay-yell  >w,  marked 
rather  irregularly  towards  the  sides  and  hinder  part  with  dull 
brownish  ;  the  lower  portion  of  the  sides  and  hinder  part  aro  rather 
dArker  and  strungly  mgnluse,  giving  the  upper  surface  very  much 
the  ap[)eftrance  of  a  shell  or  carapace,  whose  edge  i^  margined  by 
a  row-  of  round,  amall,  dull  yellowish,  somewhat  cicatricose  spots,  of 
which  there  are  also  two  others^  more  eonspienous  or  wide  apart,  in 
a  transverse  line  on  the  hinder  part  of  the  carapace.  The  spinnera 
are  small,  apparently  of  orilinary  structure,  and  inconspicuous.  The 
underside  is  dark  brown,  and  at  the  fore  extremity  is  a  rather  large 
and  somewhat  quadrate  corinceoua  red-brow^n  area,  at  the  pojiterior 
edges  ot  which,  at  the  outer  corner±j,  are  the  ordinary  spiracular 
opeiiingSj  though  sca^rcely  tri^ceable*  just  in  front  of  the  spinners, 
beneath  the  abdomen,  \^  a  long  well-marked  transverse  Bssure,  which 
is  doubtless  the  entrance  to  another  spinicular  organ* 

Many  years  ago  (liJ64J  I  received  a  large  spider  from  the  Swan 
River,  and  described  aud  figured  it*  but  until  a  day  or  two  sine?  have 
never  had  occasion  again  to  look  at  it.  Bxandning  it,  however,  now 
closely,  I  found  on  the  inner  side  of  one  of  the  folded  legs,  among 
its  nu  me  roue  hairs,  the  very  minute  spider  (thus  till  now  wholly 
overlooked)  which  forms  the  type  of  the  present  new  genus  and 
species* 

BXPLANATION  OF  PLATB  IL 
F>g.  L  F(xchy(^nerm  fmfalenmA,  sp,  n.,  $  (p.  35)* 

a.  Spider  of  natuml  ake ;  A,  profllof  without  legs  Sm. ;  c,  miudllf^ 
labium t  and  portion  of  Btemiim  ;  d^  entnuice  to  trap-door  neaU 
a  MiQp$0oll€fti,  sp.  n.,  5  (p.  37). 

12,  Spide^^  natural  iiKe ;  b,  profi!©,  ndthout  leg*  &c. ;  t^  ©yes,  from 
above  and  behind  ;  i£,  iimxiflffi  atid  labiuiii ;  c,  etilranc^  to  nest ; 
/,  ditto,  with  trap-door  r&iaed  ;  ^,  sectioii  of  upper  part  of  n©»U 

4i  Mo^fffid^fa  abrahami,  R^.  ti.t  5  (p.  41). 

(1^  Spider,  imtariiJ  ske ;  b,  proiUe,  Ts-ithout  leg*  &c. ;  c,  eyea,  from 
above  and  behind ;  if,  portion  of  bnrk  of  *'  Kaffir  Bootn  '*  tree,  with 
nMt,sbowing  (1)  upper  Isingetl  lid,  {V)  low^r  ditio,  both  slightly  open* 
4,  5*  Sie^^kus  ^g/arin^,  ip.  n.,  (^  aud  $  (p.  42). 

a,  <^f  enlarged  ;  6,  $ ,  dttt^j ;  c,  profile  of  <J ;  (f*  ditto  of  J  *  showing 
long  hairs  at  *;   e,  natural  length  of  J;  /,  oaf u ml  length  of   $; 
Of  ijei,  ^om  abora  and  behind. 
6.  dimrncc^h^lm  n^hcium,  sp.  n,  cf  (p*  45). 

13,  Spiiler,  fiulnrged ;  h.  oulline  of  cephalolhopai  and  abdomen ; 
c,  profile  of  ditto  \  d^  eyea  from  in  front ;  e^  nmxillie  atid  litbjuiD  ; 
/,  binder  extremity  of  tborax^  sbowing  eicaratiou  and  lUdertion  of 
abdominal  pedicle;  a,  natural  lenglb  of  spider;  i-,  ceplijdotborax, 
ihowing  form  of  binder  part  of  thorasi. 


p.  Z.S.  1889.  PI. III. 
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The  present  species  ii  erect,  bmnching,  elegiiat,  not  at  mil  eloaely 
buahj ;  there  b  no  spreading  base,  but  the  trunk  is  rather  wide» 
being  about  3  cm.  in  diameter ;  the  branches  are  flattened  at  the 
points  of  bifurcation ;  the  secondare  trunks  gi?e  rhe  to  branches, 
which  do  not  ordinarily  branch  more  than  fire  times,  so  that  many 
of  the  terminal  twigs  are  as  inuch  as  35  cm.  long  ;  these  terminal 
tivigs  are  about  5  mm.  in  diameter.  There  arc  a  few  uodosities. 
The  cortex  ij  fairlj  thickj  the  calyces  numerous,  irregularly  scattered, 
rather  large  pita,  so  that  the  general  appearance  is  not  unlike  that 
of  P,  porosa.  Axis  browimh*  impregnated  with  calcarerms  salt^, 
and  the  species  belong?,  thereforpj  to  the  genus  Plexaurella  and  not 
to  Ple^aura,  The  chHracteristic  ipicui&lion  U  shown  in  the  accom- 
panyiug  figure. 

i/adi  Weat  Indies* 

5.  Flkxaurei^la  y£hmiculata«     (Plate  IlL  fig,  5.) 

Gor^onia  vcmiiculataf  Lamk. 

Plejeaura  permicv/afafVaU ;  see  M it ue-£d wards  k  Uaime,  Coral  1.  i. 
p.  156. 

PiexaureUa  termiculatat  Koliiker,  Icon,  Ilistiol  p.  138. 

There  ia  not,  I  think,  sufficient  reason  for  dislinguishing  as  the 
type  of  a  distinct  species  a  specimen  khelled  by  Dr.  Gray  as  Fltimura 
poroMfit  but  which  ia  certainly  a  PlexaureHa^  inasmuch  as  it  has 
depnsit  of  calcic  carbonate  iu  its  axis.  It  presents  some  slight  points 
of  difference  from  P.  vermicufaidt  as  described  by  Mi  hie- Ed  wards 
and  Uaime,  and  there  b  not  an  absolute  identity  of  iipiculatioQ* 
There  cannot,  I  think,  be  any  doubt  that  there  baa  been  a  tenUency 
to  neglect  the  Tariatious  possible  in  these  forms,  and  it  is  better  to 
refrain  from  "  splitting  *'  species. 

In  the  specimen  under  consideration  the  c&Iioes  are  nearly  as 
do»ely  packed  as  in  P*  pomaa ;  the  terminal  branches  are  often 
rather  less  than  8  ninu  in  diameter,  and  the  main  trunks  are  from 
12  to  16  mm<  across,  whereas  Milne-Edwards  gives  H  mm*  fur  the 
former  and  9  to  10  nun.  for  ihe  latter ;  no  statement,  bowerer,  is 
made  as  to  the  height  of  the  whole  mass ;  in  the  ea^e  of  the  British 
MiMeum  specimen  it  is  rather  more  than  (lO  cm.  and  all  the  tops  are 
1  Uttle  broken  off. 

The  cortex,  which  is  thick,  is  of  a  lightish  brown  colour  \  the  axis 
is  of  a  light  brown  colour.  Tl^e  axis  is  flattened  at  the  angles  of 
dirisiou,  and  there  appears  to  be  no  tendency  to  the  formation  of 
nodes ;  some  of  the  terminal  branches  are  more  than  1 5  cm.  long. 

The  spicules  are^  as  the  tigurei  show^  short,  hut  somewhat  irregular 
tti  form. 

EXPLAJi  ATIOK  OF  PLATE  HI. 
SjMCulc*  0f  Pk^iiura  oud  Plt^aiirdla^  K  180. 
Fig.  1.  Pkjmmm  prinei/MiH^,  p.  47. 
2*  Pkitamu  mijfruiia^a,  p.  48. 
a  FUt^ureltn  <i#wwi,  p.  4K. 
4>  Fk^aureUa  ungukw^idm,  p.  4& 
5,  PU^aufeJia  tfcrmieulaia,  p.  49. 
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5.  Notice  of  two  Pishes  new  to  the  British  Fauna. 
By  Dr.  A.  Gunther,  P.R.S. 

[Keceiyed  Februiiry  6,  1889.] 
(Plate  IV.) 

\.  On  a  Hybrid  between  the  Roach  (Leuciscus  rutilus)  and  the 
Bleak  (Alburuus  alburnus). 

In  December  of  last  year  I  received  from  Lord  Lilford  a  Cyprinoid 
5|  inches  long  which  had  been  caught  in  the  river  Nene  in 
Northamptonshire,  close  to  Lilford,  and  which  he  rightly  supposed 
to  be  a  hybrid  between  the  Roach  and  the  Bleak.  So  far  as  I 
koow,  hybridism  between  these  two  genera  has  not  been  observed 
hitherto,  and  occurrences  of  this  form  must  be  also  scarce  in  the 
river  mentioned,  although  other  hybrids,  as  between  the  Bream 
and  White  Bream,  between  the  Bream  and  Roach,  between  the 
Bream  and  Rudd,  are  by  no  means  scarce,  and,  as  Lord  Lilford 
informs  me,  are  on  the  increase. 

The  specimen  is  singularly  intermediate  between  the  two  parent 
forms,  as  will  appear  from  the  following  description  : — 

The  body  is  somewhat  elevated,  its  depth  being  two  sevenths  of 
the  total  length,  without  caudal  {rut,) ;  the  abdomen  compressed 
into  a  ridge  between  the  ventral  fins  and  the  vent,  the  posterior 
scales  not  crossing  to  the  other  side  of  the  ridge  (a/6.).  The  head 
is  small,  contained  4^  times  in  the  total  length,  without  caudal 
(fl/6.)  ;  snout  short,  rather  shorter  than  the  eye  (rw/.),  but  with  the 
lower  jaw  distinctly  projecting  (alb.).  Pharyngeal  teeth  in  a 
single  series  (n//.,  alb.) ;  gill-rakers  very  short  (rut.).  Lateral 
line  running  distinctly  below  the  median  line  of  the  tail  (alb,), 
formed  by  41  scales  (rut.).  Transverse  line  8/5  ;  three  series  of 
scales  between  the  lateral  line  and  the  ventrals  (rut.,  alb.). 
Dorsal  fin  r2-rayed,  with  its  origin  a  little  behind  the  root  of  the 
ventrals,  and  terminating  in  advance  of  the  first  anal  ray  (rut.). 
Anal  fin  with  1(5  rays  (alb,).  Coloration  silvery,  but  less  intense 
than  in  the  Bleak  ;  back  greenish  ;  and  no  reddish  tinge  on  any  of  the 
fins  (alb.). 

2.  Oh  LicuiA  VADiGO,  lUsso.     (Plate  IV.) 

Of  the  pelagic  genus  Lichia  only  three  species  are  well  known 
and  sufficiently  characterized,  and  all  seem  to  be  confined  to  the 
western  parts  of  the  Atlantic.  Lichia  glauca,  the  most  common,  has 
appeared  in  a  few  instances  on  the  south  coast  of  England,  whilst 
the  species  to  which  I  draw  attention  now  is  so  scarce  tliat  Cuvier 
knew  of  two  examples  only,  from  the  Mediterranean,  and  that  the 
British  Museum  possesses  only  one  specimen,  27  inches  long,  which 
was  obtained  by  the  late  Rev.  R.  T.  Lowe  at  Madeira. 

On  September  17th  of  last  year  Captain  Macdonald  secured 
another  specimen,  20  inches  long,  of  the  present  species.  It  was 
taken  in  a  drift  of  herring-nets  off  Waternisli  Point,  Isle  of  Skye,  and 
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IS  it  w«t  ynkaown  to  the  fishertneo,  Capt*  Maecltioald  fortutiately 
pKsierTet]  it,  Througli  th^  kuidiiess  of  Liiriit.- Colonel  W.  Gostwyck- 
Onfd  the  well-preserved  skin  found  it  a  wa?  to  me  (or  identic  cation^ 

mid  the  following  dinguosiii  of  the  spectes  is  taken  from  it : — 

D.7I3V.    A.  21^. 

The  ehape  of  the  fish  in  that  of  a  Horse-Kftckarel,  but  it  is  fuller, 
remintling  one  of  a  Pilot-fish,  wluch  it  also  resembles  iu  the  smidl  abu 
of  its  ecales.  The  mouth  h  rather  wide,  the  maxtllary  extending  to 
the  bind  margin  of  the  eje ;  both  jaws  are  armed  with  a  aeries  of 
rather  strong  teeth,  distantly  placed.  The  dorsal  tpioes  are  short 
itnd  feehle,  the  Anterior  dorsal  and  anal  rays  forming  adbtlnet  lobe. 
Caudal  deeply  forked.  Upper  parts  of  a  greenish-black  hue,  lower 
partfl  iikery,  these  two  colours  formingj  where  they  njeet,  deep 
kdentation^  by  which  they  are  dove-tailed  into  each  other. 

By  tbb  peculiar  coloration  the  fish  can  he  reeogiuzed  at  a  glance. 
Like  other  apeetes  of  Lickia,  it  feeds  chk-fly  on  fishes  of  the  Herring 
familj,  and  the  specimen  here  described  was  no  douht  in  pursuit  of 
ita  prej  at  the  time  of  its  capture. 


&  Note  tipon    the    Green    Cella    in   the    Integument    of 
^Mahsoma  tmitbrarum.     By  Fran  it  K.  Beddahd,  M,A,^ 

F.Z.S. 

[E«eived  February  5, 1889.] 

(Plate  v.) 

This  Worm  has  been  described  hy  Vejdovsky  (*  Thierische  Organ- 
bmen  der  Bnmnenwagser  von  Prag'  (Prag,  1HH2),  p»  (>l,audalfici 
*  System  uud  Morphologie  der  OHgoclmeten*  (Prag,  I H84),  p.  21  )*  as 
new,  but  it  may  possibly  be  identicaJ  with  Nais  auti^ena  of  Eichwald 
("  Erster  Nachtrag  zur  Infusorienkunde  Uuaslaiids,*'  Bull*  Soc* 
Imp,  Nat-  Moscou,  t.  xx»  1847,  p.  359).  It  lia^  appeared  lately 
in  great  numbers  in  a  tank  at  the  Sodety'**  Gardens,  near  to  that 
which  produced  a  new  sjjecies,  jEolosoma  headleyi  (see  my  paper 
*^'  Observations  upon  an  Annelid  of  the  Genus  jEt^iasoma^*-  Proc,  ZooL 

*  An  Anjeriean  imtUFaliat,  Mr.  F.  W.  Cragin,  hjia jNjceutlT  descril)ed  two 
fjteeiffi  of  jEfih^^ma  (='  First  Ooniribution  in  ^  ^nowlc4ge  of  th©  Lower  InTei- 
I4»brat<9  of  Kanma"  B>ill.  Waabboum  College  Liib.  1807,  no.  B,  p-  Sl\  and  m 
tike  periodical  ia  perhup  not  ig:eaepally  ncce^i^lble,  I  take  thii  opportunity  of 
CBlUtig  tliB  attention  uf  tfjutomlvtigts  to  the  paper.  Tbc  firet  ipecie^  i»  named 
M.  ttUfkxfi^  but  1  oaniit^t  diHCorei'  any  cbaruotcra  by  whicb  it  cao  bo  dilfercntiuted 
fr»tii  ,fr.  qumtfr^imum  ar  M.  ehrmthifrgiL  Tbo  cbief  point*  in  the  dcticriptiou 
nrfi  *»  follows :  — '*  B*Miy  cylindrical  .  .  *  .  with  eight  articuMion*  ornamented 
with  bright  i^lmon-rea  tkntlm  ,  ,  ,  .  most  numerouji  near  «}£trewittes ;  mtxl 
f««i^lr!  in  four  rowi  ....  each  fatcicle  ....  with  four  or  five  unequal  atiupl© 
btiTidlesi." 

The  eecond  spet-ieii^  M.  teidyi^  appeare  to  be  new  aivd  to  be  a  near  ftlly  of 
.€.  tmdrrrtrum.  It  lias  **pale  oliTe-grean  nuclei,**  and  posBaaes^aigrnoid  Bprne- 
\\\ai  ^ta? "  in  n/l  the  teta-pavidlefl ;  in  tbj»  posterior  eegiiientu  the  fiisoiDloiJ  are 
ou(i}pu^  entirely  of  these  *Bt»*  In  M.  im^ramTHf  a£  atated  above,  these 
ietK  are  vnl^  found  in  the  postarior  biuidlea. 
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Soc.  18SS,  p.  213)i     I  am  also  able  to  take  thia  opportunity^  of 

an»oiincing  the  occurrence  in  Ireland  of  Vejdoraky's  species  ^oh- 
soma  variegatum  (**  jEohsoma  tanff^atum^  Prispevek  ku  poznaui 
Dejiiksich  Anuulatuv,"  SB.  bohm.  Gea»  Wist.  1885),  of  which  some 
examples  were  kindly  forwarded  to  me  by  Prof-  Howes,  who  had 
himself  recebed  them  from  Prof.  Hartog,  of  Cork.  A  eomparisoii 
of  ^^.  Unebrarum  with  j^,  varicgiUum  has  convinced  me  that,  as  I 
stated  In  mj  paper,  the  affinitiei  of  M*  headleyi  are  with  the  latter 
species »  In  both  these  forms  the  epidermic  coloured  cells  are  bright 
green,  while  in  ^,  tenebramm  they  range  from  greenish  yellow  to 
brownish  oltf e.  ^,  tenebrarmn,  furthermore,  ditfers  from  all  other 
species  of  the  genus  in  possessing  l-shaped  setae  in  the  posterior 
segments  of  the  body,  in  addition  to  the  hair  sets  present  in  those 
Begments  and  elsewhere :  the  setffi  are  stated  by  Vejdovsky  {foe*  Cf/.) 
to  be  bifid  at  the  free  extremity,  but  I  have  not  been  able  to  see  this 
ID  my  specimens  ;  in  Yejdovsky'a  specimens  the  epidermic  coloured 
cella  are  of  a  pale  yellow,  contrasting  therefore  with  the  specimens 
studied  hy  myself,  which  1  am  unwilling,  however,  to  refer  to  a  new 
species  since  they  agree  in  all  other  particulars  with  ^.  teaehrarum^ 

This  species  of  ^olosomu  is  extremely  hardy  if  supplied  with 
sufficient  food.  I  have  a  large  number  of  specimens  which  go  on 
multiplying  rapidly  in  a  small  bottle  containing  duckweed  and  a  thin 
layer  of  vegetable  debris  at  the  bottom  ;  the  worms  have  remained 
iu  this  small  vessel  for  several  months,  although  there  is  &  tolerably 
thick  scum  of  LeptotAri^  and  Bacilli  upon  the  surface. 

On  the  other  hand,  if  deprived  of  food  tbey  soon  die ;  three 
specimens  placed  in  a  watch-glass  containing  water  from  the  vessel  in 
which  they  lived,  but  no  appreciable  quantity  of  vegetable  debris, 
died  in  an  hour  and  a  half.  The  watch-glass  was  placed  ou  a 
window-sill  of  north  aspect.  In  these  particulars  JR,  tenebrarum 
contrasts  with  jS.  variegaium.  I  placed  the  specimens  of  the  latter 
species  in  a  bottle  with  abundant  food  ;  the  water  and  the  duckweed 
were  obtained  from  a  locality  where  there  were  no  specimens  of 
^^  ienehrarum ;  one  or  two  examples  of  the  latter  were^  however, 
introduced  by  means  of  a  pipette  ;  these  multiplied  to  a  great 
extent,  and  I  have  not  been  able  since  to  discover  a  single  Bpeciuieii 
of  ^*  uariegatum. 

The  green-coloured  spots  of  ^.  tmehrarum  are  large  cells  with  a 
thin  peripheral  layer  of  protoplasm  containing  a  nucleus ;  iu  the 
centre  is  a  large  globule  of  oily  appearance  impregnated  with  the 
colouring-matter,  Vejdovsky  has  remarked  {loe.  ciL  p,  65)  that 
the  globule  is  stained  black  with  osmic  acid,  thus  proving  it  to  be 
of  an  oily  ntiture.  I  have  found  that  osmic  acid  produces  a  dark 
brown  etain. 

The  green  colouring-matter  naturally  suggests  chlorophyll;  and 
Zacharias  ('*  Studien  liber  die  Fauna  des  grossen  nnd  kleinen  Teichea 
im  Riesengebirge,''  Zeitschr.  wiss»  Zool.  Sd.  xh,  pp,  499-500)  states 
that  in  an  Molosoma  (probably  M^  rariegaium)  he  observed  the 
green  bodies  dividing,  and  therefore  considers  that  they  may  he 
parasitic  algee.      With  a  view  to  discovering  whether  the  bodies 
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In  i|tiestioii  wtre  really  coloured  bjr  chlorophyll,  I  kept  n  numher  of 
individoala  in  the  dark  for  a  considerable  period  (14  day  a),  but 
without  Any  change  beio^  apparent  in  the  greeti  bodies.  This  is 
not,  however,  a  conclufiif e  argument,  since  Ton  Graff  (''  ^ur  Keunt- 
m£S  der  pbysiologischen  Funetton  des  Chlorophylb  im  Thierreich/' 
2ooL  An^eiger,  1884,  p.  520)  found  that  in  H^dru  kept  in  complete 
darkneis  for  one  hundred  and  nine  days  "there  wai  no  aUeratmn 
either  in  the  form  or  in  the  colour  "  of  the  chlorophyll-corpuscles. 

Being  unable  to  extract  a  sufficient  quantity  of  the  green  pigment 
for  spectroscopic  iiiTestigntionf  I  treated  the  hving  worm  wttb  solu- 
tion of  iodine  (both  alcoholic  and  in  iodide  of  potassium)  and 
obtained  a  very  remarkable  reaction, 

The  celb  containing  the  green  oil-drops  are  stained  of  a  deep 
bine-black  colour  by  iodine ;  the  colour  can  he  seen  to  gradually 
spread  orer  the  cell  and  to  he  limited  to  the  peripheral  protoplasm  ; 
almost  as  soon  as  the  colour  is  deireloped  it  rapidly  disappearSt 
leaving  the  protoplasm  stained  yellow.  I  found  it  impossible  to 
retain  the  slain  for  more  than  a  few  moments.  If  the  worm  was 
first  killed  by  i^eids,  &e.,  this  iodine  reaction  did  not  take  place ;  it 
is  therefore  evidently  produced  by  the  living  protoplasm  only.  Al- 
though there  is  a  certain  resemblance  here  to  the  starch- react  ion  j 
the  fact  that  the  blue- black  staining  could  not  be  produced  after  the 
death  of  the  cells  is  against  such  an  iaterpretatiou,  I  am  inclined 
to  think  that  the  appearances  described  are  produced  by  the  depo- 
^tion  of  elemental  iodinCj  which  is  rapidly  redjesolved  after  the 
iofiuence  which  caused  its  precipitation  is  withdrawn  by  the  death 
of  the  cell  K 

I  should  be  e^ctremely  glad  if  it  could  be  found  that  the  iodine 
reaction  was  characteristic  of  itarch  (or  some  carbo-hydrate),  as  1 
could  then  announce  the  formation  of  this  body  in  cells  coloured 
green  by  a  substance  that  is  noi  chlorophyll  (1  shall  show  this 
presently);  this  would  be  a  very  strong  argument  in  favour  of 
Prin^flheim's  **  screen  theory-,'* 

When  the  living  worm  was  treated  with  various  acids,  the 
oolonring-matter  was  dissolved  out,  often  expeUed  with  violence 
from  the  body  ;  in  the  latter  case  the  oily  vehicle  of  the  colouring- 
mstter  took  the  form  of  a  fine  coiled  thread,  thicker  at  one  end ; 
there  were  all  gradations  in  form  between  this  and  an  oval ;  the  same 
e:fiecta  were  produced  by  crushing  the  worm.     When  the  colouring- 

^  When  a  Ujing  example  of  jEotost^fm  Uftfihrumm  wbj  treated  with  StokcaV 
^uid,  Li  wa«  killed  &lmmi  im  mediately,  but  no  universal  change  q(  colour 
c<ritdd  be  detected  in  llie  greciU  bt^iea ;  when  the  worm  wbh  sub$«quemlj 
tmited  with  iodiop,  tlie  black  reaction  woa  produced^  wliich  kited  a  vpij 
mucb  longi&r  time  tban  when  the  living  worm  was  Btibmitt*?d  to  tbi>  action 
of  ih*  lame  fluid.  On  tjvatment  witb  alcobot^  tfae  black  sUuniiig  bnmediafth 
^aitished  and  ibe  worm  win  di^colonzed.  Tine  wwnia  to  BiiggL-st  thet  although 
the  worm  b  killed  hj  the  treatment  with  Btokci'a  flutd,  th*^  |^s>t-Ti  eells  ai-o  not 
si  once  killed  hj  Lb  at  reagent— uot  ho  rapidly  as  they  avv-  bj  Holiitiou  of  ludirie ; 
and  alao  it  ieema  to  proTe  that  the  prMipitntion  of  the  iodine  (if  I  am  right 
in  Aippoaing  tlmt  tlu«  is  the  nature  of  the  hhv^  stain)  lb  a  fuuotion  of  the  Uiring 
cell. 
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matter,  after  being  liberated  from  tbe  cells  containing  it,  was  treated 

with  an  alkali  (ammonia  and  potash  were  used),  it  altered  its  colour 
into  a  &ne  reddish  purple;  this  could  be  changed  back  aejain  itiio  a 
yellowiah  green  b?  treatment  with  ndneral  acids*  When  the  coloured 
cells  were  treated  by  an  alkali  in  mtu,  their  colour  changed  gradually 
to  a  dirty  brown ;  they  never  cihibiled  the  fine  purple  hue  shown 
when  the  pigment  was  expelled  from  the  celU  The  pigment  waa 
dissolved  by  turpentine  forming  a  gamboge*yeUow  solution,  which 
soon  faded  j  this  could  be  converted  hito  violet  by  alkali.  These 
reactions  appear  to  show  that  the  green  pigment  in  Molosoma 
tenehrarum  i^not  chtofophylL 

It  resembles,  in  fact,  in  tbe  changes  of  colour  produced  by 
alkalis  and  acids,  certain  pigments  described  by  Moseley  (**  On  the 
Colouring-matters  of  various  Animals,  and  especial ly  of  Deep-sea 
forms  dredged  by  H.M.S.  Challenger,"  Quart.  Jo  urn*  Micr*  Sci> 
vol.  xvii.  1877,  p*  1)  and  other  observers,  and  is  possibly  a  member 
of  that  numerous  class  of  pigments  which  serve  a  respiratory  pur- 
pose. It  is  curious  that  tiie  colour  of  the  pigment*  dirty  green 
when  acid,  and  purple  when  alkali,  appears  to  be  more  like  that  of 
the  perivisceral  corpuscles  of  Spatangus  purpnreug^  as  described  hy 
Geddes  ("  Observations  sur  le  fluide  perivisceral  dea  Oursins,"  ^ 
Arch,  de  Zool.  Exp.  t.  viii,  (lf^79)j  p.  483),  than  any  other  pigment 
of  which  I  can  tind  a  description.  In  neither  Boneliein  nor  Chloro- 
cruurin  does  there  appear  to  be,  judging  from  the  papers  of  Sorby 
("On  the  Colouring-matter  of  Bonellia  virtdis^*'  Quart*  Journ. 
Mtcr*  Sci.  vol.  xv.  1875,  p.  169),  Lnnkestcr  (Journal  of  Anat.  & 
l*hys*  vol*  ii*  and  vol.  iv*  1870),  and  MiicMunn  (*^  On  the  Cbro- 
matology  of  tbe  Blood  of  some  luvcrtebrata/'  Quart*  Jo  urn.  ^licr. 
Sci.  voL  3C3tv*  188.5,  p,  4(59),  a  change  of  colour  ejtnelly  like  that 
of  the  green  pigment  of  JEohsoma  ;  and  tbeiie  are  precisely  the 
pigments  which  one  would  be,  a  priori^  disposed  to  compare  with 
that  of  jEolosoma^  sh.ce  they  are  Annehd  pigments.  However,  in 
the  absence  of  spectroscopic  data,  it  is  impossible  to  make  any 
comparisons  of  great  value, 

Bondlmn,  which  is  a  green  pigment,  is  converted  into  violet  by 
the  action  of  odds;  it  evidently  therefore  ditFers  mntenally  from  tbe 
pigment  of  JEQlo&oma.  Arrording  to  MaeMuiin  {Iog.  ciL  p*  47i^J, 
cblorocruoriii,  when  treat  id  with  an  alkali  after  rectified  spirit, 
became  yetl^^wish.  1  could  not  obtain  this  reaction,  as  ibc  alcohol 
decolorized  *^ofosoma  tenebrarum^. 

Tbe  pigmented  cells  of  ^^otosoma  are  by  no  means  untike  those 
of  Thifsanozoon^  (see  Lmig,  "Die  Polyclader/*  Naples  Monographs, 

*  This  pigment  appears  to  be  Eciiiiioobrom  {see  MaoMunn,  *'  On  th©  Oliroma' 
tology  of  the  Clgod  of  eome  lu vertebrates/'  Quart.  Joimi,  Mver.  Sci*  toL  srv. 
(I88&)p.  48;), 

^  There  nre  other  green  pigtuGtiti  of  course,  uboiit  which,  however,  nothing 
appoars  to  bo  known,  eitcept  that  in  some  t'a^c8  i^.g.  those  of  Troifhafu^  Pkf/Uw 
ihae)  ihcy  j'leld  no  Hbt?orption-ban<3fl. 

^  Wliilf  working  at  I  he  Plvmontli  Bioh>^€jd  Station  in  August  I&K8  I  nb- 
ii»rvi*d  a  PlauurriiLn  wsih  ltirg*>  green  apota  exHPtlj  like  tbQ«t'  o^  j¥A4mumn  (i»u 
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pi.  9.  fig.  9),  in  many  of  which  the  pigment  is  collected  into  a 
globule  lying  in  the  middle  of  the  cell ;  this  globule  is,  according  to 
Moseley  (''On  Stylochus pelagicut,  &c.,"  Quart.  Jouru.  Micr.  Sci. 
▼ol.  XTii.  1877,  p*  30),  of  a  fatty  nature,  which  is  a  further  point  of 
similarity  to  .^lo9oma, 

A  resemblance — perhaps  of   greater  importance—is  shown  to 
CtenodrUus;  this  genus  consists  of  three  species,  in  all  of  which 
the  iot^ument  is  dotted  over  with  coloured  spots.     In  Ctenodrilus 
mamostyios  (v.   Zeppelin,    "  Ueber  den    Bau  und   die  Theilungs- 
▼oi^ange  des  Ctenodrilus  monostylosj'*  Zeitschr.  wiss.  Zool.  Bd.  xxxix. 
p.  617)  and  in  CLpardalis(y.  Kennel,  "Ueber  CtetiodrilitspardaliSf*' 
Arbeit.  Zool.  lust.  Wiirzburg,  Bd.   v.   1882,  p.  375)  these  spots 
are  dark  green.     In  the  third  species,   Ct.  parmlus.  Dr.  Scharff 
("  On  Ctenodrilus  parvuliu,**  Quart.  Journ.  Micr.  Sci.  vol.  xxvii. 
1887,  p.  592)  states  that  the  spots  are  dark  green  or  violet,  and 
that  the  colouring-matter  is  carried  by  an  oily  substance.     I  am  not 
quite  clear  from  Dr.  Scharff  s  paper  whether  he  means  to  say  that 
the  colour  of  these  spots  in  Ctenodrilus  parvulus  is  violet,  or  whether 
green  and  violet  spots  both  occur.     In  auy  case,  the  alternation  of 
green  and  violet  is  most  suggestive  in  the  light  of  what  has  been 
already  said  regarding  the  change  of  the  green  pigment  of  Molosoma 
tenebrarum  into  violet  by  an  alkali :  moreover.  Prof.  Hartog  informs 
me  that  be  observed  "  claret-coloured  "  spots  as  well  as  green  in  one 
individual  of  ^.  variegatum ;  this  fact  is  evidently  of  importance. 
Moseley's  observations  upon  the  blue  and  red  colouring-substances 
of  two  land-planarians  found  at  Sydney,  N.S.W.  ("  On  the  Colour- 
ing-matters,*'   &c.,  loo,  cit.  p.  1 1),  suggest,  however,  the  need  for 
caution  in  drawing  such  an   inference;   he  found   that   the   blue 
pigment  of  one  of  the  worms  was  converted  into  red  by  the  action  of 
acids,  and  surmised  therefore  that  the  red  pigment  of  the  other 
species  would  prove  to  be  identical  with  this  pigment;  but  this 
surmise  proved  to  be  incorrect. 

I  have  already  suggested  that  the  green  pigment  of  .Molosoma 
tenebrarum  may  be  a  respiratory  pigment,  capable  of  oxygenation  and 
deoxygenation ;  the  peculiar  reaction  with  iodine  which  has  been 
referred  to  may  possibly  fit  in  with  this  hypothesis.  I  may  also 
mention  that  the  change  in  colour  of  the  cells  from  a  bright  yellow- 
green  to  a  dull  olive-brown  is  very  suggestive  of  a  corresponding 
taking  up  and  giving  off  of  oxygen,  but  I  have  no  positive  facts  to 
offer,  and  the  proof  is  indeed  extremely  difficult. 

The  blood  of  jEolosoma  tenebrarum  is  quite  colourless  at  all  times. 
The  plasma  of  the  blood  ofj^losoma  quatemarium  and  JE,  ehrenbergi 
is  stated  by  Vejdovsky  {loc,  cit.  p.  18)  to  be  colourless  ;  but  he  de- 
scribes ceUs  with  branched  processes  attached  to  the  walls  of  the 
dorsal  vessel  in  these  species  and  in  J5.  tenebrarum^  which  contain  a 
yellow  pigment.     This  may  be  haemoglobin,  but  there  are  no  obser- 

far  u  I  can  remember).  I  made  a  few  notes  upon  the  worm,  which  I  have  xm- 
fortunately  lost;  I  hope,  however,  to  have  an  opportunity  of  finding  the 
Planarian  again.     It  was  not  Vortex  nor  Memstomum  nor  Convoluia. 
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Mr*  Sclater  eichtbited  some  heads  fmd  skins  of  Antelopes  shot  by 
Mr,  H.  C\  V.  Hunter,  F,Z.S.>  on  the  north  side  of  the  river  Tann, 
N.E.  Africa,  and  poititpd  out  that  they  appeared  to  belong  to  a  new 
species  of  the  geima  ilamaiis^  which  he  proposed  to  call   DumafLt 


Head  of  Uamuli»  kuntm^L 
(From  a  pliotogtoph  forwurde*!  by  Mr.  Hujjtop.) 

Attfit^  ftfter  its  discoierer.     It  ^aa  said  to  be  nUied  to  Damalis 

sfnepalemis,  but  at  once  diMiiignbliablp  hy  the  long  iipstnnding  tips 
of  the  horjis,  and  the  white  batid  acroiss  the  forthcafL     Mr,  liiiuter 
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bad  stated  in  a  letter  addressed  to  Mr.  Sckter  that  this  Antelope, 
of  wbich  be  had  sent  home  spectmens  of  the  male,  female,  and 
young  ina1e»  U  only  found  on  the  nortfi  side  of  the  river  Tana.  The 
Sornahs  inforcned  Mr.  Hunter  that  it  extended  along  the  coast  up 
to  Eismayu*  The  Galla  name  for  this  Antelope  vva^  Maid  to  be 
**  Harmuta."  Mr*  8clater  hoped  to  be  able  to  give  a  full  Ucscription 
of  thia  animal  at  a  subsequent  meeting. 


Sir  E.  G.  Loder,  Bart.,  F*Z.S*,  exhibited  a  mounted  akeletoa  of  a 
Hoc ky -Mountain  Goat  (Hftpiocerus  mani&nus%  and  made  tlic  fol- 
lowing remarks  ;— 

The  Goal,  a  male^  was  shot  by  me  September  IHHJ  in  the  Roeky 
Mountains.  Montana,  U.S.,  brig,  W.  113*^  10',  lat.  N.  47°  Stf, 
about  40  miles  S.E.  of  Fkt-liead  Lnke* 

Although  the  animal  lias  been  known  to  seiei^ce  for  a  long  timei  I 
Jo  not  know  wbetiier  there  is  a  complete  niouuted  itkeleton  iu  any 
niT]«ienm  in  the  world. 

The  bones  of  the  skeleton  of  the  Rockv-MountRiu  Goat  are 
Accurately  and  minutely  described  by  Sir  John  Richardaou  in  tbe 
*  Zoology  of  the  Voyage  of  the  Herald/  published  in  1854. 
A  bad  figure  of  the  animal  had  previonslv  been  published  by  Rich- 
ardson in  '  Fauna  Boreali-Auiehcana  *  in  182£/. 

I  think  it  possible  that  the  present  skeleton  of  the  Rocky-MouD- 
tftin  Goat  is  the  tmt  that  ha^i  ever  been  mounted.  Mr.  Heury  A. 
Ward  of  Eocbester^  U.S.,  tells  me  that  he  has  never  liad  one. 

Thii  one  will  be  preserved  in  my  own  collection,  but  I  huve  two 
'  others  (both  females),  one  of  wliicb  I  shall  present  w  the  Natural 
History  Moseump  Gromweti  Road^  and  the  other  to  the  Royal  Col- 
lege of  Burgeons,  Lincoln's  Inn  Fields. 

The  chief  peculiarity  in  the  skeleton  of  ihe  Rocky* M on ntain  Goat 
hh\  the  tihortness  of  the  metacarpal  bone,  which  is  only  about  4  inches 
loDg, 


Dr.  Ai  GUnther,  F.E.S.,  exhibited  a  mounted  sperimcfi  of  hta 
Guzdta  (hamsnni  (Arin.  N.  H*  ser.  /),  siv.  p.  42/),  obtained  by 
Mr*  U.  C.  V.  ilimter,  F,Z.S.,  m  Ma^ailand,  and  pointed  out  its 
difTerences  from  Guzdla  grant L 


Tbe  following:  papers  were  read  -, — 
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1.  On  a  Skull  of  the  Chelonian  Genus  Lytoloma. 
By  R.  Lydbkkee,  B.A.,  P.Z.S.,  P.G.S.,  &c. 

[Beceived  January  28, 1889.] 
(Plates  VI.  &  VII.) 

In  the  year  1849  Sir  Richard  Owen,  in  his  '  Monograph  of  the 
Fossil  Reptilia  of  the  London  Clay,'  Part  I.  Chelooia,  published  by 
the  Palaeontographical  Society,  described  and  figured  (p.  279  pl-  xi.) 
the  imperfect  skull  of  a  large  Marine  Turtle  from  the  Lower  Eoceue 
London  Clay  of  Harwich,  then  in  the  possession  of  the  late  Prof. 
Thomas  Bell,  under  the  name  of  Chelone  cranieoatata.  That 
species,  it  may  be  observed,  was  founded  on  the  evidence  of  the  shell, 
and  it  will  be  unnecessary  on  this  occasion  to  enter  on  the  question 
as  to  whether  the  specific  association  of  the  skull  and  shell  is  or  is 
not  correct. 

In  that  plate  the  specimen  is  figured  of  two  thirds  the  natural  sise ; 
one  view  showing  the  frontal  aspect  of  the  cranium,  a  second  the 
right  side,  and  the  third  the  inferior  aspect  of  the  mandible,  whidi 
is  retained  in  its  natural  position.  When  the  specimen  was  figured 
only  the  frontal  aspect  of  the  skull  and  the  inferior  and  part  of  the 
lateral  surfaces  of  the  mandible  were  exposed,  the  whole  of  the  base 
and  occipital  region  of  the  cranium  being  concealed  by  the  hard 
rock  of  the  septarian  nodule  in  which  the  specimen  had  been 
embedded.  Moreover,  on  the  frontal  aspect  of  the  cranium  nearly 
all  the  outer  shell  of  bone  is  wanting,  the  contour  being  mainly 
indicated  by  a  cast  of  the  inner  surface  of  the  cranial  bones. 

In  the  year  1863  this  specimen  was  purchased,  together  with  the 
remainder  of  Prof.  Bellas  collection  from  the  London  Clay,  by  the 
British  Museum.  There  it  has  remained  in  its  original  condition 
until  the  beginning  of  the  present  year,  when,  with  the  permission  of 
Dr.  Woodward,  the  Keeper  of  the  Geological  Department,  I  put  it 
into  the  skilled  hands  of  Mr.  R.  Hall,  assistant  mason  in  that 
Department,  by  whom  the  skull  of  Miolania  recently  described  by 
Sir  Richard  Owen  in  the  '  Philosophical  Transactions '  was  so 
skilfully  developed.  An  equally  successful  result  has  rewarded 
his  patience  and  skill  in  the  present  instance,  and  by  carefully 
chiselling  away  the  extremely  hard  matrix  from  the  base  of  the 
specimen,  the  whole  of  the  palatal  and  occipital  aspects  of  the 
cranium,  with  the  exception  of  that  portion  concealed  by  the 
mandible,  is  revealed  in  as  perfect  a  condition  as  in  any  recent  skull. 
Indeed,  I  am  unacquainted  with  any  other  specimen  of  reptilian 
remains  from  the  London  Clay  in  which  the  bones  are  so  perfectly 
preserved,  and  have  such  a  sharp  and  fresh  appearance. 

Since  this  skull  indicates  a  genus  of  Turtles  totally  distinct  from 
all  existing  U'pes,  the  only  cranial  evidence  of  which  is  presented  to 
us,  so  far  as  English  examples  are  concerned,  by  the  present  specimen, 
and  another  skull  preserved  in  the  Woodwardian  Museum  at  Cam- 
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bridge,  and  figured  by  Sir  Richard  Owen  in  plate  ix.  of  the 
memoir  cited,  under  the  name  of  Ckelone  planimentumf  the  descrip- 
tion of  the  newly  revealed  palatal  surface  appears  worthy  of  a  place 
in  the  Society's  ^Proceedings.'  It  is  not,  indeed,  that  the  chief 
features  of  this  surface  have  been  hitherto  unknown,  for  they  have 
been  described  by  M.  Louis  Dollo,  of  the  Royal  Museum  of  Natural 
History  of  Brussels,  upon  the  evidence  of  specimens  obtained  from 
the  Lower  Eocene  of  Belgium,  which  are  probably  specifically 
identical  either  with  the  present  form  or  with  the  one  described  as 
Chelone  planimentum.  Hitherto,  however,  M.  Dollo  has  given  no 
figure  of  the  cranium,  and  I  doubt  whether  any  of  the  Belgian 
examples  can  be  as  beautifully  preserved  as  the  present  one. 

It  has  long  been  seen  that  the  Chelonians  from  the  London  Clay 
described  by  Sir  Richard  Owen  under  the  general  term  Chelone 
included  many  forms  which  could  only  be  retained  in  that  genus  by 
employing  that  term  in  a  much  wider  sense  than  that  in  which  it  is 
understood  by  students  of  recent  herpetology.  And  from  the  year 
1867  onwards  a  number  of  generic  terms  have  been  proposed  for 
these  and  allied  Chelonians  from  other  deposits,  which  has  resulted 
in  an  unusually  complex  synonymy.  The  chief  features  of  this 
synonymy  it  is  necessary  to  notice  in  some  detail  before  proceeding  to 
the  consideration  of  the  specimen  before  us. 

In  the  year  1870,  Prof.  £.  D.  Cope,  of  Philadelphia,  published 
his  well-known  "  Synopsis  of  the  Extinct  Batrachia,  Reptilia,  and 
Aves  of  North  America  "  \  containing  descriptions  of  the  remains  of 
Eocene  Chelonians  allied  to  the  present  form,  which  were  arranged 
under  several  generic  names,  of  which  some  had  been  first  published 
at  earlier  dates.  The  names  which  it  will  be  necessary  to  mention 
are — Osteopygis,  dating  from  1868 ',  which  was  based  on  the  evidence 
of  the  shell ;  Euelastes,  dating  from  the  preceding  year  \  and 
founded  on  the  cranium ;  Lytoloma  (1870),  based  on  the  evidence 
of  the  mandible  ;  and  Puppigerus  (1870),  which  was  applied  to 
several  of  the  Chelonians  from  the  London  Clay  described  by  Sir 
Richard  Owen,  Chelone  planimentum  not,  however,  being  among  the 
number.  In  the  following  year  Prof.  H.  G.  Seeley  *  proposed  to 
distinguish  the  last-named  species  under  the  generic  name  of 
GloMochelys,  Thus  matters  stood  till  the  year  1886,  when 
M.  Dollo '  described  some  Chelonian  remains  from  the  Lower 
Eocene  of  Belgium,  which  he  regarded  as  closely  allied  to  Chelone 
erassicostata  and  C,  planimentum,  and  proposed  to  refer,  together 
with  these  and  some  other  species,  to  a  new  genus  under  the  name  of 
Pachyrhynchus.  That  name,  however,  as  was  pointed  out  in  a 
joint  paper  by  Mr.  G.  A.  Boulenger  and  the  present  writer  ^  was 
preoccupied ;  and  in  the  following  year  its  author  ^  proposed  to 

1  Trans.  Araer.  Phil.  Soc.  vol.  xiv.  pt.  i.  (1870). 

*  Proc.  Ac.  Nat.  8ci.  Philad.  1868,  p.  147. 
3  Ibid.  1867.  p.  39. 

*  Ann.  Mag.  Nat  Hist.  ser.  5,  vol.  viiL  p.  227  (1871). 
^  Bull  Mufl.  B.  Hist.  Nat.  Belg.  vol.  iv.  p.  130  (1886). 

*  Gheological  Magazine,  dec.  3,  vol.  iv.  p.  270  (1887). 
^  Pnd,  voL  iv.  p.  303  (1887). 
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family  distitiction*  The  present  writer,  in  the  i^ommumcation  laid 
before  the  Geological  Society  to  which  aUusion  has  l^eu  madQ  above, 
has,  however,  pointed  out  that  there  is  such  a  complete  traDsitioTi 
from  Ljfiotoma  to  T^taiassachelifs,  that  it  appears  impossible  to 
jiistjry  the  family  separation  of  the  extinct  types. 

Tuniiikg  to  the  palatal  aspect  of  the  ipecimeiu  which  is  figured  two 
thirds  of  the  natural  size  in  Plate  VI.^  and  comparing  it  with  the  skull 
of  Thaiassochelys,  one  of  the  iirst  points  which  strikes  the  observer 
is  iu  extreme  shortness,  the  width  at  the  widest  part  of  the  tem- 
poral arch  beiDg  exactly  equal  to  the  length  from  the  occipital  con* 
dyte  to  muzzle ;  whereas  in  the  Loggerhead  the  former  diaineier 
is  considerably  les3  than  the  latter,  whilst  iu  Chelone  the  differ- 
ence between  the  two  diameters  is  still  greater     Stilt  more  notice- 
able is  the  backward  position  of  the  posterior  nares,  which  are 
situated  at  a  point  one  third  the  distance  from  the  condyle  to  the 
muzzle,  as  indeed  is  mennoned  in  M.  Dollo's  description  of  the 
Belgian  specimens.     In  that  description  it  is,  howeverj  stated  that 
the  boundary  of  the  posterior  nares  is  formed  by  the  development  of 
palatal  plates  from  the  pterygoids*     Bo  far,  ho  were  r,  aa  can  be  sees 
from  the  present  specimen,  it  would  appear  that  this  border  is  really 
constituted  by  the  palatines,  since  on  either  side  there  seems  to  be  a 
distinct  suture   separating   the  hones  forming   the   border   of  the 
posterior  nares  from  the  undoubted  pterygoids.     Looking  at  the 
arrangenteutof  the  palatines  in  the  Loggerhead,  it  would  seem  much 
more  natural  that  these  should  be  prolonged  backwarda,  rather  than 
that  the  pterygoids  should  assnme  the  coadition  a&signed  to  them 
by  hi.  Dolto.     In  either  case  the  vomer  is  excluded  from  the  pos- 
terior uaresi  but  its  position  anteriorly  is  not  shown  in  this  specimen. 
The  pterj'goids  tliemsehes  are  comparatively  short*  and  much  more 
deeply  e  margin  ate  laterally  than  in  the  Loggerhead^  in  which  respect 
they  agree  with  those  of  the  genus  Argiilochel^s^  which  I   have 
recently  proposed  ^  for  the  reception  of  Chehne  cunekeps^  Owen,  of 
the  London  Claj*     The  palatal  apertures  of  the  temporal  fossa  are 
relatively  large^  and  were  prubahly  nearly  or  quite  as  wide  as  long, 
in  which  respect  they  would  also  agree  with  ArgUiochel^s^  while 
they  are  not  very  widely  different  from   Thalmsocheli^s.      The  V 
formed  by  the  inferior  border  of  the  p  res  p  he  no  id  is  wider  aud  lower 
than  in  the  Loggerhead,  and  more  nearly  resembles  the  same  part 

Turning  to  the  occipital  aspect  of  the  skull,  as  shown  in  Plate  VI L, 
it  will  be  seen  that  the  general  contour  and  arrangement  of  the 
individual  bones  is  so  essentially  the  same  as  in  the  Loggerhead,  aa 
in  the  writers  opiuiou  to  be  absolutely  conclusive  that  the  twu 
forms  should  be  placed  in  the  same  lamily.  The  similarity  between 
the  two  is  especially  marked  in  respect  of  the  quadrate  and  the  bones 
surrounding  the  foramen  maguumj  and  also  in  the  contour  of  the 
channel  for  the  stapes  (columella).  In  Chdone  the  channel  for  the 
statjcs  is  very  deeply  seated  and  short,  but  it  becomes  shallower  and 
longer  in  ThulasBochdys  i  and  in  the  present  form  it  is  atilL  less  deepj 
1  Quart.  Joum,  Geol  800.  ?oL  3tl?.  pt.  2  i^lOSU), 
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and  appears  merely  to  form  the  base  af  the  valley  formed  by  tUe 
filoprng  surfaces  of  tlie  upper  and  lower  halves  of  the  qaaJrute, 
There  is,  how CTer,  a  marked  di {Terence  between  the  present  Jurrii  nnd 
TAaiauGchefyi  in  the  contour  of  the  Aperture  leading  into  the  iaby- 
rinth  of  the  ear.  Tiius  in  clie  latter  getnis  this  aperture  forms  a 
bng  slit  between  the  upper  and  lower  bars  of  the  exoccipital  and 
opisthotic ;  wliereas  in  the  present  form  there  is  only  a  very  sliglit 
notch  in  the  exoecipital,  ami  scarcely  any  production  of  the  portion 
below  the  notch^  so  that  the  contour  of  the  aperture  in  quc:^tion  is 
heart-shaped.  A  similar  eonditian  obtains  in  ArgiUothelys,  In 
the  contour  of  the  tyni panic  rmg,  as  seen  from  the  lateral  aspect, 
the  present  form  diflfers  from  the  Loggerhead  in  the  more  downward 
direction  of  the  quadratic  bar  of  the  quad ratoju gal  and  in  the  more 
sudden  deepening  of  the  anterior  wall  of  the  cavity.  Here  also  the 
form  auder  consideration  agrees  with  the  other  extinct  genus  from 
tl^e  same  deposits. 

The  datiiess  of  the  Inferior  surface  of  the  mandibular  symphytis 
13  well  shown  in  this  specimen  ;  while  there  is  an  equally  clear 
Jisplay  of  the  unojual  depth  of  the  masseteric  fossa^  as  indicated  by 
the  great  promiDence  of  the  ridge  forming  its  inferior  border*  In 
his  deacription  of  the  mandible  of  the  type  species  of  Lytohma^ 
Prof*  Ck}pe  lays  great  stress  on  this  characteristic  feature  of  the 
Hiasseteric  fos&a>  as  indicative  of  great  biting  power. 

In  conclusion,  it  appears  from  tlie  study  of  the  skull  that  Lyioloma 
should  he  regarded  as  a  specialized  modification  of  a  generalized  type 
of  Chelonian,  of  which  the  nearest  exsisting  representative  is  to  be 
found  in  TAalassochel^s.  Its  close  relationship  in  the  characters  of 
the  skull  with  ArgifktcheltfSf  in  which  the  posterior  nares  have  the 
same  approximate  position  as  in  ThaltumehelyMf  binds  all  the  three 
genera  into  a  single  group,  and  indicates  that  the  peculiar  position 
of  the  posterior  nares  in  Ltjtoloma  cannot  be  looked  upon  as  indi- 
<:ating  more  than  a  generic  difference. 

Postscript. 

Since  this  paper  was  read  1  have  rome  across  a  specimen  in  the 
British  Mnseum  (no*  R*  9 IS),  from  the  London  Clfty  of  Ilarwich, 
which  shows  the  associated  cranium  and  carapace  of  this  form,  and 
which  is  therefore  of  extreme  importance,  since  it  enables  us  to 
confirm  the  reference  of  the  cranium  forming  the  subject  of  this 
cfiin  muni  cation  to  the  so-called  Clisione  crmsicQ^taiaf  which,  as  I 
hftve  already  mentioned,  was  founded  upon  the  evidence  of  the 
cirapaee. 

The  specimen  in  question  has  been  long  in  the  Museum,  where  it 
was  merely  entered  as  a  carapace*  Upon  close  eata  mi  nation  I 
detected,  however,  at  the  anterior  extremity  what  appeared  to  be  a 
portion  of  the  skull,  and  by  careful  development  Mr.  Hall  has 
fiuccteded  in  showing  the  greater  portion  of  the  frontal  aspect  of  the 
eutire  fikull. 

Now  this  skullj  although  couBidcrahly  smaller,  agrees  in  all 
Peuc.  Zool.  Soc— 1889,  No,  V.  '  5 
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respects  with  the  one  forming  the  iubjeet  of  this  rnemoir,  and  mar 

be  confidently  referred  to  the  flame  speciei^.     The  assodwfeed  cara- 
pace  Agrees  with  the  type  carapace  of  Ckelons  crussicostuta  m  itsj 
thick  ribs  and  the  shortness  of  the  anterior  lateral  (fleets  of  the  I 
neural  bones;  and  therefore  serrea  to   provo  that  Sir  R.  Owen  wa^J 
correct  in  referring  the  gknll  above  described  to  that  species* 

Further^  bv  comparison  of  drawings  rtnd  alflo  of  some  of  thfl 
actual  spec  1  mens  fVom  the  Eocene  of  Belgium,  originally  described  [ 
by  M.  DoUo  under  the  name  of  Pachfrhfjnchus  gosselHi^  and  sub*  j 
se(|uent!y  made  the  type  of  Erquelinne^itr,  and  finally  referred  toj 
EuelaEies^  I  am  conTinced  that  the  Belgian  form  is  apecificallyj 
identical  with  Ltftoloma  crassico^tatum — a  view  in  which  I  be!ie%e  ij 
am  justified  in  saying  AL  DoUo  himself  concurs.  The  evidence  for  J 
this  identification  is  afforded  by  the  similarity  in  the  contour  of  the  I 
cranium  and  mandible,  and  by  the  form  of  the  neviral  bones  of  the  \ 
CBrapaee,  the  carapace  of  i,  pianimentum  (Owen)  being  readiljs 
distinguished  by  the  equality  in  the  length  of  tlie  anterior  and 
posterior  lateral  facets  of  the  neural  a* 

Finally  the  skull  of  no,  R-  918  has  enabled  me  to  identify  with  < 
this  species  a  still  younger  cranium  in  the  British  Museum  (no, 
3B95d),  This  specimen  is  importatit  as  showing  that  iu  t^ie  youngs  j 
the  posterior  nares  were  situated  much  more  anieriorlv  than  in  the 
adult;  and  I  find  that  in  the  existing  TAufassoi'keltfM  there  is  a 
tendency  as  age  advances  for  the  posterior  uares  to  recede  to  a 
certain  extent,  and  also  toxvards  a  gradual  increase  in  the  length  of 
the  mandibular  symphysis* 

EXPLANATION  OP  THE  PLATER 

Platb  TI. 

Palatal  aspect  of  the*  slid]  of  Li/iolamft  i^ft^fostatum  *  from  the  Lower 
Ef>c?en0  of  Hsrwiuh.    Two  thirds  uat.  tim. 

i?.0.,  iMsiorcipJtfll;  /?,5.,  bnaiaplionoid  ;  KO.,  cioctnpiUl ;  Af».,  man d ibid ar  j 
ftynipjiydia;  f>/i!».,  opi»tliotioj  /W,,  palatine;  JV.,  pterj^oid  ;  Q.J.^  qimdrabo- 
jugiilj  Qti,,  qiindnitQ^  Sup,,  Bupm'Oodpita] ;  T.F.,  palatal  aperture  of  tem- 
poml  Town  ;  I  jr.,  aperture  of  labywiitb ;  m.&,  iniiiaeU'rtc  ridgo  of  iimtidibU ; 
ptM.^  posterior  liarcs. 

Pr-ATE  VII. 

Fig.  1,  Oopipital  ufpect  of  the  BkuU  (Jgunjd  in  Phito  VI,    ^r*,,  slit  for  inBertion 
of  ||t*ino-hyoid  and  gpniu-gluBflal  niuaclpM  ;  sfp.,  miud  for  etiipea  ;  J\m^ 
fommen  tnagnunj.     Other  buors  as  in  Plnle  VL 
2.  Dorsal  EL«poct  of  the  eitjsocijttcd  humentB. 

Bodi  DgTiri'*  two  thirds  imt.  sijeo. 
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2*  On  an  apparently  new  Species  o(  Ht;ra€odo7itothenum^. 
By  R.  LvDEKKEB,  B.4.,  RZ.S.,  t\G.S.,  &c. 

In  !B77  Dr.  H.  Pilhor  de^cribeJ  ami  figured  the  left  lialf  of  the 
pnkle  of  »  eomparatirely  small  UnguUte  under  the  name  of  Ilymeo- 
doniotherium  *  primtmmmt  the  specimen  haring  been  obtained  from 
the  Upper  Eocene  (Lower  OUgocene)  Phosphorites  of  Central  France. 
This  epeeimen  showed  the  typical  Etitherinn  dental  formula,  the 
last  two  incisors  and  the  third  and  fourth  premohirs  heing,  however, 
represented  only  by  their  alveoli.  The  chief  features  eonnected 
with  the  dentition  are,  firstlyj  thai  the  it^cisors  are  placed  nearly  in 
the  $a.me  antero-posterior  line»  after  the  fashion  of  tho^e  of  a  Fig, 
and  that  the  first  ineisor  is  a  comparatii^ely  large  tooth,  much  curved, 
ftod  with  a  convex  anterior  and  a  flattened  posterior  surface.  This 
tooth  presents,  indeed,  a  decided  resemblance  to  that  of  Ht/ra.v* 
There  is  no  diastema  behind  the  third  incisnr,  and  the  canine  is  a 
am  all  trenchant  tooth,  not  unlike  the  last  inciaor*  The  anterior  pre- 
molars have  elongated,  subtrenchant  crowns,  labile  the  alveolus  of 
the  fourth  premolar  indicates  the  crown  of  that  tooth  to  have 
hcen  triangular  and  of  simpler  fitrueture  than  the  true  molars,  Tlie 
latter  are  of  a  lopbodont  type,  recalling  those  of  the  Feriasodaetylate 
geiius  VhtjUcoiherium. 

In  his  description  Dr.  Filhol  made  no  attempt  to  determine  the 
setial  position  of  this  peculiar  genus,  merely  remarking  that  it  ap* 
peared  to  show  certain  resemblances  to  AnoplolArriym  and  Ilffraj\ 
In  1885  Dr*  M*  Scbbsser*  stated  that  Hyracodontotherium  was 
evidently  closely  allied  to  the  N.- American  Eocene  genus  Menisco- 
iherium^  and  inclined  to  the  opiiiion  that  both  were  allied  to  CAa/tco- 
Mmttm,  al though  the  entepicondylar  foramen  in  the  humerus  of 
the  Amerieao  genus  iDdicated  affinity  with  the  typical  Condylflrthra 
of  Prof-  Cope.  By  the  latter  writer^  Memscothtrium  is  indeed 
made  the  type  of  a  family  of  Condylarthra  characterized  by  its 
s|  ^aJi^ed  luphodont  dentition. 

So  far  as  I  am  aware  the  above  constitutes  the  literature  of 
ilyracodon  t&i  kerium. 

IlYaACODONTOTIiEWltJM  riLROLT,  U,  Sp. 

During  last  year  the  Natural  History  Museum  acquired  hy  purchase 
the  specimen  represetded  in  llie  accompanying  figure  (p.  GB)j  which 
was  obtained  from   the  Pliosphorites  of  Bach,  near  LHlbenque,  Lot, 
-and  evidently  belongs  to  H^racodonioiherium.     The  specimen  com- 
prises a  considerable  part  of  the  left  half  of  the  palato-facial  region 

'  The  naiEie  wn*  puhliahed  as  Hpntcodonihrntim,  which  should  clearly  be 
amended  ss  abore, 

*  Ann,  Set.  G^ol.  vol.  viii*  art  1,  p.  ir>3,  pi,  3diL  flp.  283,  284. 

*  The  pi  Hie  is  erfoaeotiBly  lettered  Hyraeo^m* 

*  MorpboL  Ji&hrh.  vol  sii.  p.  21. 

*  B*i|>.  U,a.  Qeol.  Burr.  Terr.  vol.  iv.  p.  493  (1884). 
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of  the  cmniunij  showiDg  the  boundary  of 
preniAiLilla  (of  which  the  upper  extremity 
the  autcrior  jiortigii  of  the  tnaxilla.  T 
tujtutdy  watituig,  but,  with  the  except  ion 
other  teeth  are  preserved,  although  tlie 
the  two  remaiuing  inciiior^  ure  broken  off, 
iueisor  is  indicated  by  its  alveolus^  and  the 
and  pre  maxilla  clearly  shown,  both  let 
aspects* 


the  narea,  the  whok  of  the 
h  fractured  and  beitt),  and 
he  true  molars  are  unft>r- 
of  the  third  incisor,  all  the 
summits  of  the  crownB  of 

The  position  of  the  third 
suture  betweeu  the  maxilla 

the    lateral    and    palatal 


Tiwi 


JifrfmMhjitt^therhtm  fihoU ;  fmm  the  Phosphorites  of  Central  Franw. 
ftud  lateral  aspects  of  tbo  anterior  portiou  of  the  emaium,  nal*  3 

jrmx.^  premiixiUA ;  tnx.^  maxilla. 


Pahitttl 


On  comparisou  with  the  figure  of  H.primdBtntm  very  striking  differ- 
enees  are  exhibited  by  the  present  specimen,  which  indicates  a  larger 
animah  Thua,  whereas  the  canine  is  nearly  similar  in  the  two 
apecimeus,  the  first  incisor  of  the  1h iter  is  ^i^ry  much  hirger,  and 
tiie  narial  aperture  is  likewise  of  much  greater  extent;  but  whereas 
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in  tte  former  the  space  occupied  l>y  the  four  premolnfs  e:icceds  that 
hrtween  the  cjinme  and  the  anterior  border  of  thelirst  incisor  by  the 
whole  nidth  of  ihe  L&tter,  in  tbe  present  specimen  the  first  of  tltcic 
dimensiom  only  shghtlj  exceeds  the  second.  A^ain,  wbereAs  in 
the  type  species  the  first  premolar  is  not  longer  (antero-poiteriorly) 
than  the  canine,  and  is  much  shorter  than  pm^,  in  the  present 
specimen  the  length  of  pnt-  2  is  much  greater  than  that  of  the  canine, 
&nd  its  dilTenence  from  that  of  pm._3  less  than  in  the  type.  Further* 
there  is  a  larger  interval  between  >ij^  and  i3  in  the  specimen  under 
consideration  i 

These  differences  are  indicated  by  the  following  mcasureifients  t — 

Ant.^post,  diain.  of  i|      .*,.,,<.  0,t)Of>  0,011 

Transverse      „  *,        . , .. , O.OOfi  i)^}  1 0 

Ant.-post,  diam,  of  canine - . .    0*007  OM)H 

mj .-..••  0,007'         iJ,noy5 

ptn.  2  .  .  , , 0,00f/'  0,010 

Length  of  space  occupied  by  premolars    . .    0,030  0,U.'J*? 
Interval  between  canine  and  anterior  border 

of  i  1 , .   0,022  0,035 

Length  ol  outer  narial  border  . . , 0,023  0,t>38 

Inlerval  between  2_2  and  *:J     ,., 0,003  0.007 

There  Is  of  course  the  pofssibility  of  these  differences  being  sexual 
rather  than  specific,  in  which  case  the  present  specimen  wouhl  be 
the  male,  and  the  incnuse  in  the  first  iiieisor  wou^  be  analogous  to 
that  of  the  caniDe  in  the  male  Pig.  lo  the  absence,  however,  of  any 
known  instance,  except  in  the  case  of  tlie  Blepbant,  of  such  a  difference 
in  the  incisors  of  the  two  sesesi,  1  am  disposed]  at  leojt  provisionally, 
to  regnrd  the  present  specimen  as  indicating  a  second  speciea  of  the 
gtnus,  which  may  be  known  bv  the  name  of  ILJilAolL 

The  present  specimen  is  imjiortant  as  showing  that  prrujt  differa 
from  that  of  MtnUcoi^ierium  in  having  only  a  single  outer  lobe. 

Whether  the  resemblance  of  the  anterior  portion  nf  the  skull  of 
tl^ratodontotherium  to  Hyrax  indicates  a  genetic  relationship  between 
the  two  forms,  the  evidence  at  present  available  ts  insnflficient  to  de- 
cide. It  is,  however,  significant  that  bo  lb  the  Ilyracoidea  and  tlie 
Condylarthra  have  such  a  similar  type  of  corpus  and  tarsus  that  they 
are  bracketed  together  by  Prof,  Cope  in  a  single  group.  It  ui%y  be 
addeil  that  the  presence  of  an  cntepicondylar  foramen  in  the  humerus 
of  Mmiscathetium  is  in  favour  of  Cope's  reference  of  that  genus  to 
the  Con Jylarlbra  rather  than  to  the  Ferissodactyla. 

Finally,  I  hate  to  thank  Dr,  H,  Woodward  for  permission  to 
bring  the  specimen  forming  the  subject  of  this  commnni cation  under 
the  notice  of  the  Society. 

^  Tbeie  din:^n9i[>nj4  iin;  tnk^n  from  Br.  FiUiors  Agur^,  and  differ  Komewhat 
fruin  {horn  given  in  tbp  le^t* 
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3.  On  some  Fishes  from  the  Kiliraa-njaro  district. 
By  Dr.  A.  GuNTHER,  F.KS.,  F.Z.S. 

[EocuWed  February  1,  18S90 
(Plate  VI 1 1.) 

The  fislies  of  the  systems  of  the  great  ACricflti  rivera  flowing 
norlh^y  west-,  or  eastwards  are  sufficiently  well  kiiowu  to  altow  us  to 
make  a  safe  iufereuce  as  to  the  farms  whit-h  inhabit  the  fresh  waters 
of  the  centre  of  the  continent.  Although  many  new  species  or  even 
new  genera  may  be  discovered,  it  can  hardly  be  expected  that  they 
will  add  a  new  distinct  feature  to  what  we  already  know  of  the 
general  character  of  the  fre&h  water  tauna  at  Tropical  Africa* 

The  (hffi cullies  of  presen  in^  fishes  and  of  transporting  them  to 
the  coast  will  long  continue  to  be  sertous  obstacles  to  our  detailod 
ftcquaintanee  with  Ceutrai-A  frican  6shes  ;  and  therefore  it  is  all 
the  more  the  duty  of  the  naturalist  at  home  to  pay  due  attention  to 
the  specimens,  however  few  in  number,  which  the  traveller  has  beeu 
able  to  get  through  the  perds  of  a  long  and  tedious  overland  journey. 

From  the  fresh  waters  of  Kilima-njaro  Br.  G.  A,  Fischer,  who  was 
sent  by  the  Geographical  Society  of  Hamburg  hito  the  Masfli-couutry, 
was  the  first  to  hrhig  some  tithes  to  Europe.  They  were  described 
by  Dr.  J.  G.  Fischer  in  the  '  Jahrbnch  der  Hamburger  wissen- 
Bchaftlichen  Anstalten,'  vol.  i*  1884,  p*  27,  et  leqq.  Dr,  Fischer 
seems  to  have  obtained  them  from  the  waters  flowing  westwards  from 
the  western  slope  of  the  mountain-range^  wbdst  the  two  British 
travel lera  mentioned  below  have  collected  on  tlie  southern  and  south- 
eastern rivers.  This  may  account,  at  least  partly,  tor  the  differ- 
entiation of  the  species  obtained  by  those  travellers. 

Dr.  Fischer's  specimens  belonged  to  four  species,  viz,,  Chromis 
mos^fiwOieuSt  Gthr.  (closely  allied  to  the  common  and  widely  apre^^d 
Ckromis  niioticus),  a  species  of  C/aria^  which  Dr,  J,  G.  Fischer 
considers  to  be  the  Ctarias  mos^nmhicus  of  IVters,  and  two  new 
species  of  Barbels,  Barbus  pot^enstecheri  and  Bar  bits  neumat/eri, 

'lo  these  four  species  I  can  now  add  four  others. 

1 .  The  fish  first  to  be  described  here  was  discovered  Hv  Mr*  Henry 
C*  V.  Hunter,  F.Z.S.,  in  Lake  Chala,  the  Crater  Lake  of  Kilinm-njaro, 
Mr,  Hunter  writes  that  no  other  fish  was  found  by  him  in  the  lake, 
and  that  the  fish  does  not  exist  in  any  of  the  other  fresh  waters  round 
the  mountain. 

The  specimen  is  a  dried  akin,  1 1|  inches  long,  and  in  a  good  state  of 
preservation:  it  belongs  to  a  form  closely  allied  to  VkromU  and 
Hemichromu,  but  readily  distinguishable  from  both  those  genera  by 
the  presence  of  four  anal  spines.  This  new  genus  may  be  called 
OreochromU,  and  the  species  Oreochromii  hunteri. 

OrEOCHUOMIS  HllNTEat,  Bp*  HOT. 

B.  5.     J},  If.     A,  ^\,     P*  15.     L/lat.  35.     L*  transv,  5/15, 
The  height  of  the  body  is  nearly  equal  to  the  length  of  the  head. 
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and  one  third  of  the  total  length,  without  cauda!.  Snout  much 
longer  than  the  ere^  the  prffiorbital  being  longer  thanj  and  as  high 
ma,  the  orbit*  The  teeth  in  the  upper  jaw  form  a  broad  nlliform 
band,  those  of  the  outer  aeries  being  a  little  stronger  then  the  others. 
These  stronger  teeth,  which  are  thirty-eight  in  number  on  each  side, 
have  the  crown  allgbtlr  co  hi  pressed,  some  showtng  a  difiliuct  notch 
and  being  brown  at  the  tip*  InterorbtCal  apace  twice  a!i  bruad  ms 
the  orbit,  convex*  Scales  on  the  cheek  rather  small,  in  three  aeries  ■ 
scales  cyetoid,  of  moderate  size ;  the  lateral  Lne  is  interrupted  betow 
the  end  of  the  spinous  darsaL 

Dorsal  spines  graduaHy  increasiog  in  len*?tb  ;  the  sixth  ray  is  the 
lungest,  reaching  backwards  to  the  root  of  the  caudal ;  pectoral  and 
Tent  rat  fins  long,  extendiuf;  to,  or  nearly  to,  the  anal* 

Ck>Ionition  uniform  dusky,  but  <joinc  of  the  scales  on  the  back  seem 
to  bale  had  a  reddish- brown  spot  at  the  base, 

2*  The  other  species  were  obtained  by  F,  J»  JacksoUj  Esq,,  F.Z.8*, 
in  the  rirer  Rura,  in  the  A  rush  a  eon  a  try* 

Synodontis  pdnctulatus,  9p.  nov.     (Plate  VIIL  fig.  A,) 

D,  1/7,  A.  IL  P*  1/8.  V,  H* 
Alhed  to  Sfndontis  terrains  and  StjmdantU  futiaius. 
The  <^]U^opening  extends  downwards  to  before  the  root  of  the 
pectoral  fin.  Mandibular  teetb  shorter  than  the  eye,  about  24  in 
number,  no  rilliform  teeth  behind  them*  Maxillary  barbels  a  little 
longer  than  the  head,  not  fringed  ;  mandibular  barbels  provided 
with  filament^j  the  outer  ones  shorter  than  the  head<  The  length 
of  the  head  {from  the  snout  to  the  G:ill-opeaing)  b  one  fourth  of  the 
total  len|;th  (without  caudal)-  Nuchal  carapace  not  much  arched, 
longer  than  broad  ;  its  posterior  processes  do  not  extend  behind 
the  dorsal  spine.  Dorsal  and  pectoral  spines  auhequal  in  length, 
and  somewhat  shorter  than  the  head ;  both  these  spines  are 
slightly  serrated  in  front.  Humeral  process  twice  as  long  as  high, 
pointed  behind.  The  distance  between  the  dorsal  and  adipose  fins 
is  more  than  the  length  of  the  former,  but  shorter  than  the  head. 
Head,  body,  and  adipose  fin  coyercd  with  very  numerous  and  very 
small  brown  dots.  The  dots  become  somewhat  larger  above  the 
anal  fin,  on  the  free  portion  of  the  tail,  and  on  the  caudal  fin,  but 
iiooe  exceed  I  he  pupil  in  siie* 

Two  specimens^  of  which  the  larger  measures  8  inches, 

TvtiUaNATHtrs  HONTANUS,  sp.  ttov.     (Plate  VIII.  fig.  BJ 

D.  12.  A.  H,  L.  lat.  37.  L*  transT.  5/6. 
Stiout  very  obtuse,  rounded,  with  small  tubercles,  and  with  fleshy 
continuous  hps,  covering  an  inner,  shar[»,  horny,  labial  edge  on  lh» 
upper  as  well  as  lower  jaw.  The  moutb  is  crescent- shaped  and  at 
the  lower  side  of  the  simut.  A  slender  barbel  is  hidden  in  a  deep 
recess  at  the  corner  of  the  mouth,  and  the  upper  lip  is  overhung  by 
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a  broad  fold  pendent  from  the  end  of  the  snout.  Eye  of  moderate 
size,  somewhat  behind  the  middle  of  the  length  of  the  head,  two 
ninths  of  the  length  of  the  head,  and  nearly  one  half  of  the  broad 
and  flat  interorbital  space.  There  are  three  longitudinal  series  of 
scales  between  the  lateral  line  and  the  root  of  the  ventral  fin.  Body 
rather  elongate,  its  depth  being  equal  to  the  length  of  the  head  and 
two  ninths  of  the  total  length,  without  caudal.  The  origin  of  the 
dorsal  fin  is  considerably  in  advance  of  that  of  the  ventral ;  in  fact, 
the  fin  occupies  the  middle  of  the  distance  between  the  end  of  the 
snout  and  the  root  of  the  caudal.  Pectorals  inserted  at  the  lower 
side  of  the  body,  horizontal,  but  not  reaching  the  ventral ;  ventrals 
long,  broad,  nine-rayed,  extending  beyond  the  vent ;  caudal  fin 
deeply  forked.  Coloration  uniform  ;  a  small  black  spot  on  the 
shoulders  behind  the  upper  end  of  the  gill-opening. 

One  specimen,  5  inches  long. 

Unless  one  or  the  other  of  the  Abyssinian  fishes  described  by 
Riippell  as  Barbus  belongs  to  TylognathuSf  this  would  seem  to  be 
the  first  African  species  of  this  genus  which  hitherto  has  been  known 
to  be  represented  in  India  and  Syria.  However,  it  should  be  remem- 
bered that  the  separation  of  this  genus  from  Laheo  is  artificial,  and 
maintained  for  other  reasons  (see  Catal.  Fish.  vii.  p.  62).  Labeo  is 
well  known  to  be  a  type  common  to  both  the  African  and  Indian 
regions. 

Barbus  jacksoni,  sp.  nov. 

D.  10.     A.  8.     L.  lat.  ,37.     L.  transv.  6/5. 

Two  pairs  of  barbels,  the  posterior  rather  longer  than  the  anterior 
and  about  as  long  as  the  eye.  Eye  large,  longer  than  the  snout  and 
two  sevenths  of  the  length  of  the  head.  Interorbital  space  convex, 
much  wider  than  the  orbit.  The  osseous  dorsal  ray  is  very  strong 
and  smooth,  longer  than  the  head.  There  are  three  and  a  half 
series  of  scales  between  the  lateral  line  and  the  root  of  the  ventral 
fin.  Body  compressed,  its  height  being  two  sevenths  of  the  total 
length,  without  caudal ;  head  small,  two  ninths  of  the  same  length. 
The  small  mouth  is  anterior,  the  upper  jaw  but  slightly  overlapping 
the  lower,  lips  not  thickened.  The  origin  of  the  dorsal  fin  is  oppo- 
site to  the  root  of  the  ventral,  and  but  little  nearer  to  the  end  of  the 
snout  than  to  the  root  of  the  caudal ;  caudal  fin  forked.  Three 
round  black  spots  on  the  side  of  the  body  ;  the  two  anterior  above, 
and  the  third  on,  the  lateral  line  ;  the  first  opposite  to  the  seventh, 
and  the  second  opposite  to  the  sixteenth  scale  of  the  lateral  line. 

One  specimen,  3j  inches  long. 
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4.  Description  of  a  new  Antelope  from  Souttern  Central 
Africa,  By  Dr*  A.  GOntber,  F^R.S.,  Keeper  of  tlie 
Zoological  Department,  British  Muijeuni. 

[ReCwiTed  Fsbpimry  Ig,  1889.] 

A  sliort  time  ago  Mr*  Morton  Green,  a  resident  and  J*P*  in  Natal « 
brought  to  the  Mufieumn,  beside  aeveral  other  inCeresling  horns  of 
Autelopca,  a  very  singukr  head  of  a  type  of  Antelope  which  evidently 
has  liitlierto  escaped  obaerviittoEi.  Mr*  Green  stated  that  he  had 
never  seen  the  like  of  it  during  the  thirty  years  he  resided  on  the 
frontiers  of  Natal,  nor  could  he  ascertain  from  any  hui^tcr  that  he 
had  seen  the  Antelope  alive.  He  obtained  thl«i  specimen  rnatiy  years 
mgp  through  a  hunter  who  went  trading  for  him  into  the  Zambezi 
region.  This  man  told  him  that  he  had  bartered  it  from  a  native 
chief  who  told  him  that  the  animnl  was  eitremely  scarce,  Mr* 
Green  not  being  able  to  obtain  any  further  information  in  the  colony^ 
has  brou|:ht  it  now  to  England,  with  the  object  of  seeing  it  depoiited 
ia  a  public  Museum,  where  the  information  ns  to  the  mode  of  its 
acQuisitioQ  would  be  preserved- 

The  boms  are  evidently  those  of  a  rcry  old  animal ;  of  the  aknll, 
unfortunately  J  only  a  portion  of  the  frontal  bones  is  preserved.  The 
bom^  are  gently  eurred  backwards,  showing  the  slightest  indicnticm 
of  a  twist  near  to  the  top ;  they  measure  tldrty-one  inches  along  the 
eurre,  and  thirty  in  a  straight  line  from  the  base  to  the  tip.  The 
distance  of  their  ends  ia  twenty-two  incheSi  A  transverse  section 
taken  three  inches  from  their  base  would  represent  a  triangle,  the 
posterior  aide  of  which  is  slightly  longer  than  the  outer  one ;  at  this 
partioo  the  horn  is  broader  from  side  to  side  than  from  the  front 
backwards.  In  about  the  middle  of  the  length  of  the  horn  the 
transverse  section  becomes  an  isosceles  triangle^  passing  into  a 
circuUr  shape  in  the  last  fourth  of  the  length. 

The  trihedral  shape  of  the  basal  half  of  the  horn  is  produced  by 
a  prominent,  but  obtuse  ridge  in  front  of  the  horn ;  this  ridge  ia  in 
the  median  line  at  the  base  of  the  honij  runs  then  a  little  inside  of 
the  median  line  for  a  short  distance,  and  is  tin  ally  directed  towards 
the  outside  of  the  born,  disappearing  altogether  in  the  distnl  conical 
portion.     The  posterior  side  of  the  horn  is  remarkably  flat  and  broad. 

The  annulations  are  distinct  only  in  the  basal  portion  and  very 
obscure  further  on,  the  diital  half  being  smooth.  The  nnnuli  are 
very  low,  separated  from  each  other  by  shallow  grooves,  and  provided 
with  narrow  concentric  wrinkles  on  the  posterior  side  of  the  honi. 

The  cranial  base  of  the  horns  is  broad  and  flat,  without  enlarge- 
ment of  the  bone.  The  least  distance  between  the  bases  of  the 
horns  is  two  and  a  half  inches.  The  supraciliary  foramina  are 
situated  opposite  to  the  middle  of  each  horn^  distant  from  it  about 
one  inch.     The  distance  between  these  foramina  is  three  inches. 

Of  the  known  genera  of  Antelopes  none  approach  ihis  singular 
type  more  nearly  than  Truffciaphus*      Tragihphus  has,  likewise. 
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hams  trihedral  in  shape  at  the  base  ;  and  if  we  imagiueU  the  loogi- 
t  lid  hid  oxia  of  the  horus  af  our  specimen  twisted  outwards^  a  form 


it.  Homa  df  Amtiiope  trianffularh. 

a.  Front  view,     h.  Bide  vi^w*    *^,  Trauever^-  seetion  of  the  hom,  of 

tlio  rtntuml  WKe,  uSixsx  at  the  plucti  ujurktxl  X* 


of  horn  wouhi  be  produced  whidi  could  not  be  separated  from 
Tragehphtiw,  And  there  is  no  doubt  tbat  ibe  nucestral  form  of 
Traf^eluphus  must  hare  resembled^  or  been  identical  with,  our  type. 
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Bat  without  being  acquainted  with  the  cranial,  dental,  or  other 
characters,  it  would  seem  to  me  premature  to  offer  an  opinion  as  to 
its  generie  relations,  or  even  to  give  to  it  a  distinct  generic  term, 
much  as  the  shape  of  the  horns  differs  from  that  of  all  other  known 
Antelopes.  It  therefore  seems  to  me  to  be  sufficient  to  distinguish 
it  for  the  present  as  a  species  of  AntUope  in  the  Cuvierian  sense,  viz. 
as  dtUUcpe  triangularU. 


5.  Note  on  a  Boraean  Porcupine,  Trichys  lipura. 
By  Dr.  A.  Gunther,  F.R.S.,  F.Z.S. 

[Beceired  February  18, 1889.] 

In  the  *  Proceedings'  of  this  Society  for  1876,  p.  739,  I  described 
a  small  species  of  Porcupine  from  the  west  coast  of  Borneo  under 
the  name  of  Trichys  lipura. 

The  genus  established  for  this  Porcupine  was  characterized  by 
the  absence  or  rudimentary  condition  of  a  tail  and  by  the  form  of 
its  skull.  The  former  character  proves  to  be  spurious,  perhaps  due 
to  mutilation,  and  has  to  be  abandoned  ;  whilst  the  latter  suffices  by 
itself  to  generically  separate  this  Porcupine  from  Atherura. 

Since  the  publication  of  that  paper  the  British  Museum  has  received 
two  other  specimens :  one,  a  female,  obtained  by  Mr.  C.  Hose  at 
Baram,  Sarawak  \  again,  does  not  show  the  trace  of  a  tail ;  whilst  the 
other,  of  which  the  skin  as  well  as  the  skeleton  are  preserved,  and 
which  was  found  by  Mr.  A.  Everett  near  the  Batang  Kubar  River  in 
Sarawak,  possesses  a  long  and  slender  tail. 

Thus,  of  two  specimens  examined  by  Gervais  (Voy.  Bonite, 
Mamm.  p.  60),  and  of  three  specimens  which  have  come  under  my 
notice,  three  were  tailless,  and  only  two  provided  with  this  appendage. 
This  fact,  combined  with  Mr.  Low's  statement  that  the  natives  bad 
assured  him  that  this  Porcupine  was  tailless,  seems  clearly  to  prove 
that  the  loss  or  absence  of  the  tail  is  of  very  frequent  occurrence ; 
and  to  judge  from  the  condition  of  the  integuments,  I  am  inclined 
to  believe  that  the  tail  is  lost  shortly  after  birth,  if,  indeed,  its  absence 
is  not  congenital'. 

However,  the  discovery  that  Trichys  lipura  is  normally  provided 
with  a  tail  has  induced  me  to  reexamine  the  literature  in  order  to 
ascertain  whether  tailed  specimens  of  this  Porcupine  had  been  noticed 
by  previous  authors.  And  there  is  no  doubt  that  Waterhouse  (see 
Nat.  Hist.  Mammal,  vol.  ii.  p.  470)  had  examined  four  specimens 
of  it,  or,  at  least,  of  a  closely  allied  species',  in  the  Leyden  Museum. 

*  Mr.  Hose  says  that  the  native  name  is  "  Ankis** 

*  I,  therefore,  see  no  reason  whj  the  specific  term  *'  Hpura  **  should  not  have 
the  lame  claim  to  being  retained  as  those  of  Paradisea  apoda,  Cypselus  apus,  &c. 

'  Ue  says  that  the  specimens  in  the  Le>'den  Museum  are  from  Siam. 
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He,  however,  refcrrtd  them  to  Aiherum  faseieulata  of  BuflToQ  mud 

Shaw,  which  is  a  Porcupine  with  ion^  spinea  of  a  diflTereQt  coloration 
and  with  a  thick  bundle  of  terminal  quills  at  the  end  of  the  tail, 
and,  probablj,  identical  with  Atherura  maemra.  Water  house 
describes  distinctly  the  short  spiues  of  our  Porcupine  nnd  the 
peculiar  form  of  the  terniinal  tail-quills  ;  and  wbeu  he  mentions  the 
rhombic  scales  of  the  tail  as  provided  with  a  median  **  ridge,"  he 
clearly  describes  the  appearance  of  the  sliort  hair  which  starts 
from  the  base  of  each  scale  and  is  closely  adpressed  to  its  median 
line* 

To  supple Rient  my  first  account  of  Trichja  Hpfira^  I  proceed 
now  to  describe  the  tail  of  a  full-grown  specimen,  of  which  the  skin 
mei^suros  about  15  inches  without  tail  The  tail  is  long  (H^  inches) 
and  slender,  longer  than  one  half  of  the  body  and  head,  covered 
with  spines  for  about  one  inch  of  its  basal  portion.  Nearly  in  the 
whole  of  its  length  it  is  covered  with  rhombic  scales  of  relatively 
large  sise  (tig,  a),  and  arranged  regularly  in  oblique  series  or  rings. 
A  short  fine  hair,  which  is  never  spinous  as  in  Atherura  macrurOf 


it.  Portion  of  the  tnil  of  Trickles  fipura,  ibowitig  tlse  arrong^ment  of         | 
the  ecutcB  fltid  bairs.     k  One  of  lh«  teRmuiil  caudal  brietlea. 

starts  from  the  base  of  each  scale  and  lies  closely  adpressed  to  jt« 

median  line,  giving  to  tVie  scale  the  appearance  of  being  keeled  {like 
tlie  scale  of  a  snake)  as  mentioned  already.  Towards  the  end  of  tli© 
tail  the  hairs  become  longer,  and  the  terminal  quills  (fi^-lf)  are  muclil 
elongate,  2-3  inches  long,  and  compressed  with  a  shallow  groove,  likaj 
blades  of  grass,  only  much  narrower,  and  form  a  thin  bundle*  The; 
majority  are  truncate  at  their  extremity  and  hollow.  These  quills,! 
therefore,  dttfer  much  in  shape  from  those  of  Athentra^  find  rt% 
in  fact,  a  less  develojied  form  of  the  caudal  quills  of  other  Porcupineg,j 
They  are  unfit  for  producing  the  rattling  or  quivering  noise  whichj 
the  more  highly  specialized  forma  of  Porcupine  make  under  thfj 
influence  of  fear  or  angcr\ 

1  Morphologicaily  aa  well  hb  phymologicfitly  the  terroinal  tuft  of  quilla  oe| 
tbo  tail  of  Porcupia«a  reminds  us  of  Uio  rattle  of  HattloauakcK.  "* 
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With  the  eridence  now  before  us  there  is  no  longer  ^  any  reason 
to  doabt  that  the  skeleton  described  by  Gkrvais  really  belongs  to 
Trichfs.  He  gives  as  the  numbers  of  vertebra : — D.  16,  L.  5,  8. 4, 
C.  21,  whilst  I  find  in  our  skeleton  D.  16,  L.  6, 8.  3»  C.  24.  The 
caudal  vertebral  column  bears  four  compressed,  hatchet-shaped 
chmon-bones  between  the  fourth  and  eight  caudal  vertebrs.  The 
eighth  vertebra  marks  the  boundary  ^tween  the  proximal  and 
distal  portions  of  the  caudal  series,  differing  much  in  shape  from  the 
aeventh  as  well  as  the  ninth,  and  having  the  transverse  process 
dilated  into  a  broad  lamina  extending  along  the  whole  length  of  the 
centrum.  The  seven  vertebrae  preceding  it  are  provided  with 
BtroQg  and  long  lamelliform  transverse  processes,  whilst  the  apo- 
physes rapidly  cUsappear  from  the  ninth  vertebra  backwards. 

P.S. — ^Through  the  kindness  of  Dr.  Jentink  I  have  been  able  to 
examine  one  of  the  specimens  described  by  Waterhouse  as  Atherura 
fatdculata,  and  find  that  I  was  right  in  supposing  that  they  are 
identical  with  Trichyi,  I  have  to  add  that  Dr.  Jentink  adopts 
now  Walerhouse's  identification,  an  opinion  which,  for  reasons  stated, 
I  do  not  share.  Dr.  Jentink  also  informs  me  that  the  specimens 
in  the  Leyden  Museum  come  from  Malacca,  not  from  Siam. — 
March  nth. 


6.  On  certain  Points  in  the  Anatomy  of  the  Accipitres^ 
with  reference  to  the  Affinities  of  Bolyboroides.  By 
Frank  E.  Beddard^  M.A.,  Prosector  to  the  Society. 

[Beoeived  February  19, 1889.] 

I  have  recently  had  the  opportunity  of  dissecting  a  specimen  of 
Pofyhoroides  which  died  in  the  Society's  Gardens ;  the  specimen  was 
deposited  by  Lord  Lilford,  who  expressed  a  wish  that  the  skin  should 
go  to  the  British  Museum ;  after  the  bird  was  skinned  it  was  still 
possible  to  examine  into  the  arrangement  of  certain  of  the  muscles 
and  of  other  organs,  which  examination  has,  in  my  opinion,  thrown 
some  light  upon  the  affinities  of  the  bird.  For  this  reason  I  think 
it  worth  while  to  publish  the  notes  of  my  dissection,  although  this 
ptper  is  necessarily  very  far  from  containing  a  complete  account  of  the 
anatomy  of  Polyboroides. 

I  have  not  attempted  to  give  any  description  of  its  osteology, 
which  has  been  lately  worked  out  in  detail  by  Prof.  Milne-Edwards', 
bat  m  a  different  species,  P.  radiatus.  This  account  shows  that  the 
supposed  resemblances  of  Polyboroides  to  Serpentarius  are  purely 
superficial,  and  that  in  reality  it  comes  nearest  to  the  Buzzards.  The 
position  assigned  to  the  genus  by  8barpe'  (in  the  subfamily  Accipi- 

^  Proc.  ZooL  Soo.  1876.  p.  712. 

'  Hilne-Edwarda  and  Qrandidier,  Hist.  phya.  nat.  et  polit.  de  Madagascar : 
OiKtax,  torn.  i.  p.  60. 
'  B.  M.  Catalogue  of  Birds,  voL  I  p.  47. 
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trinoe  of  ihe  ffttnily  Falconid^),  and  by  G.  R.  Gray  \  \s^  as  Miliie- 
Edwards  acknowledges,  in  the  main  jaitified  by  the  osteolngical 
cbaraciera ;  Milne- Ed  wards,  however,  considers  that  its  pectiliaritieg 
necessitate  the  creation  of  a  separate  subfamily  fot  its  reception. 
This  view  is  accepted  by  J,  11.  Gurney"*. 

The  Accipitres  have  been  divided  by  Prof,  Hujtley '  into  three 
groups — (1)  Cathartidfie,  (2)  GypaetidsB,  (3)  Gypogeranidffi — on  the 
characters  of  the  skeleton.  Prof,  G  arrod's  investigations  *  emphasized 
the  naturttlness  of  this  grouping ;  he  showed  that  these  three  divisions 
con  id  be  defined  by  the  presence  or  absence  of  certain  muscles  in 
the  leg* 

In  the  Gathartidee  the  ambiens,  semitendinosus  and  accessory  semi- 
tendinosus,  and  femoro-candfll  are  present^  the  formnla  being  on 
Garrod*s  ay  stem  AXY-h. 

In  the  Gypaetidce  (termed  Falcon  id  a*)  the  muscles  present  can  be 
indicated  by  the  formula  A+, 

In  the  Gypogeranidse  (Serpenlariu^)  the  formula  is  BXY-h, 
These  muscular  divergences  led  Prof.  Garrod  to  remove  Serpen' 
tarius  and  the  Cat  bar  lid  ee  from  the  Accipitres  and  to  associate  them 
with  other  birds*  Without  following  Prof.  Garrod  in  this  latter 
alteration  of  existing  arrangements,  it  must  certainly  be  admitteil 
that  his  results  entirely  justify  the  breaking  up  of  the  Accipitres 
into  the  three  groups  already  indicated. 

I  do  not  J  however,  find  myself  able  to  sgree  with  Prof.  Garrod  iu 
believing  that  the  absence  of  the  semitendinosus  muscle  is  absolutely 
distinctive  of  aU  the  Gypaetidfe. 

1  have  found  this  muscle  in  Falco  mhhnim^  where  it  was  rather 
feeble  and  apparently  fused  at  its  origin  with  the  semimembranosus, 
but  it  ended  in  a  seperate  and  perfectly  distinct  tendon  and  was 
present  on  Loth  legs ;  in  the  Merlin  (Fako  a'sa!on\  where  it  was  a 
little  better  developed  \  and  finally  in  Cirats  maurus. 

Apart  from  these  exceptions,  which  do  not  affect  the  classifieation 
of  the  groups  the  formula  of  GypaetidEc  is,  as  stated  by  Garrod,  A  +. 
FoJ^boToides  ttjpicu^  possesses  the  ambiena  and  femoro- caudal 
alone  of  the  leg-muscles,  upon  the  variations  of  which  Garrod's 
system  was  based  ;  it  therefore  agrees  with  Jvcipiter,  CiVcw,  &c.,  and 
should  be  referred  to  the  Gypaetidae  and  not  to  the  Gvpoge  ran  idee* 
In  examining  the  muscles  of  the  wing  1  have  compared  Folybor- 
oiifes  with  Serpen  turiv^,  Cathartes^  and  with  G^pohierax  as  a  type  of 
the  FalcontdBe, 

The  tensor pai a ffii  hrevU^  of  each  wing  is  a  stoutish  muscle  which 
divides  into  two  tendons,  inserted  as  shown  in  fig,  I  (p*  79)  ;  each 
tendoii  is  slight  and  thin  and  of  equal  diameter  throughout, 

^  Hand-liEt,  i.  p.  3S. 

^  *  A  Liit  of  the  Diiinsivt  Bird*  of  Prey,'  ke.  (Jjondim,  Tan  Voor^tl  p.  la 

^  **  Ofj  the?  CliiBfliflcntioB  of  BirdB."  P.  Z.  S-  18^7,  p.  4f>2. 

^  '*Oti  et^rtttin  Mute  lea  in  tho  Tlngh  of  Birds,  aiitl  on  their  Vaiu©  jji  OlusiB- 
calioti,"  P.Z.a  187a,  p.  634. 
'  *  These  mueclefl  were  diseecfed  In  another  apecimcn. 
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I  find  an  identical  arrangeinent  of  these  tendons  in  Circus  maunu, 
and  they  appear  to  be  exactly  the  same  (judging  from  a  MS.  sketch 
by  Forbes)  in  Spizaetus  oeeipitalis  and  Aquila  imperialU.  In 
Mihago  ehimachima  and  in  Haliaetus  albicilla  and  Jstvr  approx^ 
iiuuit  (Forbes,  MS.)  the  tendon  is  single,  but  there  is  a  trace  of  the 
second  tendon  in  a  short  fibrous  slip  which,  arising  from  near  the 


Fig.  1. 


Teoflorra  patagii  and  other  muscles  of  Polt/boroides  typicns, 

^•pJ,  tensor  patagii  longus ;  t.p.br,  tensor  patagii  breyis ;  Anc^  anconeus ;  D, 
deltoid. 
(The  dotted  parts  represent  tendons  in  this  and  the  following  figure.) 


iniertion  on  to  the  forearm  of  the  tensor  patagii  tendon,  ends  upon 
the  pBtaginm.  This  tendinous  band  may,  however,  perhaps  be 
considered  as  the  equivalent  of  the  tendon  which  in  other  Accipitres 
(^  infra)  unites  the  tendon  of  the  tensor  patagii  longus  with  that 
of  the  tensor  patagii  brevis  at  the  insertion  of  the  latter  on  to  the 
fowtrm. 

Id  Gypohierax '  the  tensor  patagii  brevis  ref  embles  that  of  Poly- 
Oroides  except  that  the  outern-.ost  of  the  two  tendons  near  to  the 


*  Purbringer,  Untersuchnngen  z.  Morph.  und  Syst.  d.  Vogel,  pi.  zxii.  fig.  9. 
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muscles  is  united  bj  a  fibrous  band  with  the  tendon  of  the  tetuor 
patagii  loHffus;  so  also  in  Gypaetus  barbatua^,  which  in  the  attach- 
ment of  the  band  resembles  Catharies. 

In  Serpentarius,  in  Cathariea  '/and  in  Oypaguspapa  (Garrod,  MS.) 
the  tendon  of  the  tensor  patagii  bretns  divides  into  two  ;  the  inner 
branch    (see  fig.  2)  is  very  broad  and  diffuse,  while  the  outer 


Fig.  2. 


Teusores  patagii  and  other  muscles  of  Serpentariw. 
Bif  biceps ;  2/t\  accessory  biceps.    Other  lettering  as  in  fig.  1. 

is  a  thin  even  tendon  ;  the  latter  at  its  point  of  insertion  on  to  the 
forearm  is  connected  by  a  tendinous  baud  with  the  tendon  of  the 
tensor  patagii  longus.  These  three  types  present,  therefore,  a  dis- 
pobition  of  the  patagial  tendons  which  difiers  from  that  found  in 


*  Figured  by  Fiirbringer,  /w.'.  cit. 

*  Figured  by  Nitzsch  and  copied  by  Fiirbringer,  loc,  cit  pi.  xxii.  fig.  8. 
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the  Ftlconidffi«  Potiffmrohhs  is  m  these  pfirtieulars  near  to  Hie 
FAteentdee-  Cathart^s  is  described  and  figured  by  Furbritiuer  \ 
Serpentarims  ts  neither  figured  nor  described  in  Furhringer*s  work* 

The  line  of  atlachuient  of  tbe  ddfoid  to  the  liumerud  atid,  lit 
ctJOfter|yeiJcej  the  size  of  thrtt  iiiuscle  vory  in  the  three  tvjies  of 
Accij/itret,  It  is  larpesi  in  Serpeniarim  and  siiiallest  in  Catha^leB ; 
in  the  former  bird  the  length  of  the  attnchmeut  of  the  muscle  to 
the  humerus  is  about  half  the  entire  length  of  the  hone.  In 
C^thmrtes  the  proportio!t  is  (roughly)  as  I  ;  4>  G^pohieras  is  iriter- 
mfdiate   but  nearer  to  Serpentarius,      Po!^horoide§  agrees  with 

In  all  Accipitres  dinmee  the  anconeus  has  an  accessory  head 
arisii)^  from  the  humerus  close  to  the  insertion  of  the  latusimus  dor  si. 
But  there  are  some  differences  of  detail* 

In  SetpeaiariuJi  (fi^*  2)  the  accessory  head  of  the  anconfiat  forms 
a  particulnrly  broad  flat  tendon.  The  anterior  ot  the  two  iatissimi 
dorsi  end»  as  in  nin^t  hirds^  in  a  narrow  tendon;  tbU  gives  off  a 
branch  to  the  integument  just  before  its  insertion* 

In  Gtfpohierax  the  accessory  head  of  the  anconeits  is  very  narrow* 
Hat  the  relations  of  the  fathjsimus  dorsi  to  it  and  to  the  integument 
are  precisely  ns  in  iSerpeniarius* 

Vatlmries  is  rather  different  from  both  these  types  ;  the  acccKSory 
head  of  *?ji<ron«i#  is  almost  completely  s|jlit  into  two,  the  thickness 
of  tbe  tendon  being  very  unequal  in  different  parts.  The  laiisEimus 
dor^i  tendon  splits  into  two  as  in  Serpeniarius  and  GypohieraX', 
ooe  tendon  passes  above  atid  the  other  below  tlie  poijtcrior  iatimmus 
dorm  close  to  its  insertion  ;  the  uppermost  of  these  is  attached  to 
the  belly  of  the  anconei/^* 

Poly fjor aides ^  as  in  other  myological  relations,  comes  nearest  to 
G ^pokier ax ^  but  I  am  unable  to  state  whether  the  branch  of  the 
l(ilU$imuB  dorsi  tendon  to  the  integument  is  present. 

It  is  also  worth  remarking  that  while  the  scapular  head  of  the 
ammneuM  in  Cathurien  is  distinctly  double  and  entirely  tendinous — 
one  tendon  arising  from  the  scapula  itself,  the  other  from  the 
tupimior  muscle — this  muscle  originates  in  all  the  remaintng  types 
(including  Polifbotoides)  from  the  scapula  alone  and  by  a  single 
head,  which  is  ciiiefly  tieshy  though  partly  tendinous. 

The  siie  of  the  second  pectoral  muscle  oflers  characters  by  which 
the  affinities  of  PolyhQToide»  can  be  to  some  extent  determined. 
In  VuiharUs  aura  the  attachment  of  that  muscle  reaches  nearly  to 
the  end  of  the  carina  sternip  In  Qypokkrux  angohuds  the  muscle 
reaches  only  for  a  y^ry  short  distance  along  the  carina  sterni ;  this 
is  also  the  case  with  tS&rpefUariHS  and  Pohfborotdeg. 

The  pro  port  ions*  between  the  total  length  of  tbe  carina  stcrui 
and  the  breadth  of  the  second  pectoral  muscle  where  it  is  attached 
close  to  tbe  base  of  the  carina  sterni  are  indicated  in  the  following 
table  :— 

'  Loe.  tit.  pi.  xiii.  fig,  7- 
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Length  of  attachment 

Length  of  of  HSid  pectoral  along 

carina  stemi.  the  carina. 

Cathartes  aura 82  72 

Serpentarius  reptilivonu 115  40 

Gypohierax  angolensis 84  34 

Polyboroides  typicM 56  24 

The  structure  of  the  syrinx  is  not  clearly  indicative  of  the  affinities 
of  PolyLoroidef,  but  I  prof)ose  to  dtfer  for  the  present  the  description 
of  tliis  organ  in  the  Accipitres. 

The  conclusion  to  which  these  facts  lead  is  that  Polyhormdea  is 
not  even  an  aberrant  type  of  the  Falconidse ;  its  muscular  anatomy 
lends  no  support  to  the  view  that  it  should  be  regarded  as  the 
representative  of  a  special  subfamily. 


7.  On  a  Species  of  Crested  Penguin  {Eudyptes  sclaieri)  from 
the  Auckland  Islands.  By  Sir  Walter  Buller^ 
K.C.M.G.,  F.R.S.,  C.M.Z.S. 

[Received  Febniary  19,  1889.] 
(Plate  IX.) 

A  recent  study  of  the  various  species  of  Eudyptes  inhabiting  New 
Zealand  and  the  neighbouring  islands  has  sntisfied  me  that  three 
very  distinct  species  of  Crested  Penguin  have  been  hitherto  confounded 
by  ornithologists  under  the  name  of  Eutlyples  chrysocome,  1  have 
endeavoured  to  make  this  clear  in  the  concluding  part  of  my  'Birds 
of  New  Zealand  *  (2nd  ed.  pp.  287-293) ;  but  I  gladly  avail  myself 
of  the  Secretary's  invitation  to  exhibit  specimens  this  evening  and  to 
offer  a  iew  observations  on  the  subject. 

The  common  New-Zealand  hird,  hitherto  treated  by  moat  authors 
as  being  identical  with  Evdyptes  chrysocome  of  the  Falkland  Islandi, 
is  undoubtedlj  a  different  species,  and  I  have  accordingly  restored 
to  it  Mr.  Gray*s  name  of  pachyrhynchtts.  It  is  distinguishable  from 
the  latter  by  its  thicker  bill  and  by  the  character  of  its  lateral  crests, 
which  are  merely  an  extension  of  the  golden  superciliary  streak, 
seldom  reaching  more  than  an  inch  beyond  the  crown,  and  never 
more  than  two  inches.  Eudyptes  chrysocome,  on  the  other  hand, 
exhibits  on  each  side  of  the  head  an  abundant  crest  of  drooping 
))lumes,  from  three  to  five  inches  in  length,  besides  presenting  other 
minor  differences. 

Eudyptes  filholi,  Ilutton,  from  Campbell  Island,  does  not  appear 
to  be  separable  from  E.  saltator,  Stephens,  and  this  again  (as  already 
pointed  out  by  Messrs.  Sclater  and  Salvin)  is  certainly  referable  to 
the  true  Eudyptes  chrysocome^  Forster,  although  Mr.  Sharpe,  in  his 
Zoology  of  Kerguclen  Island  (Phil.  Trans.  U.S.  vol.  168.  p.  158), 
has  kept  the  two  latter  forms  distinct. 
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Bat  the  bird  to  which  I  desire  to  call  particular  attention  this 
erening  is  the  Crested  Penguin  of  the  Auckland  Islands,  a  species 
hitherto  supposed  to  be  the  sanae  as  that  inhabiting  New  Zealand, 
an  example  of  which  was  lately  living  ia  the  Society's  Gardens  at 
Begent's  Park. 

In  April  last  mj  attention  was  directed  to  this  bird  by  Dr.  ScUter, 
who  sent  me  a  note  saying  : — "  The  bird  just  received  from  the 
Auckland  Islands  seems  quite  distinct  from  the  New  Zealand 
species." 

I  at  once  repaired  to  the  Gardens  and  made  as  close  a  survey  as  I 
could  of  this  Penguin  as  it  waddled  about  within  its  glass  enclosure  or 
swam  in  its  artificial  pool.  When  it,  some  time  afterwards,  died  the 
skin  was  courteously  forwarded  to  me  by  Mr.  Bartlett,  the  Superin- 
tendent of  the  Gardens,  for  more  critical  examination.  About  thesame 
time  I  received  from  Sir  James  Hector  a  Penguin  preserved  in  spirit 
(also  from  the  Auckland  Islands),  which  proved  to  belong  to  the  same 
form  ;  and  on  a  careful  compariiion  of  these  specimens  with  a  good 
series  of  New-Zealand  examples  in  my  own  collection,  I  came  to 
the  conclusion  that  the  Auckland-Island  bird  was  a  new  species, 
distinguishable  from  the  former  by  its  larger  size,  by  the  peculiar 
character  of  its  superciliary  streak,  and  by  the  different  coloration  of 
its  flippers. 

It  having  thus  become  necessary  to  select  a  distinctive  name  for 
this  bird,  I  felt  that  I  could  not  do  better  than  dedicate  it  to  Dr. 
Sclater,  who  was  the  real  discoverer  of  this  species,  and  I  accordingly 
described  it,  under  the  name  of  Eudyptes  sclateri,  in  my  *  Birds  of 
New  Zealand'  (2nd  ed.  vol.  ii.  p.  289). 

In  this  species  the  superciliary  streak  of  golden  yellow,  which,  as 
in  EudyptcM  pachyrhynchus,  develops  into  a  short  erectile  crest  on 
each  side  of  the  head,  instead  of  commencing  in  a  line  with  the  nos- 
trib,  as  in  the  latter  species,  springs  from  the  base  of  the  upper 
mandible  immediately  above  the  angle  of  the  mouth.  The  posterior 
edge  of  the  flippers,  in  its  middle  portion,  has  a  border  of  white 
nearly  *25  of  an  inch  in  width  running  off  on  both  sides  to  a  point, 
the  under  surface  in  its  basal  and  apical  portiun,  with  a  broad  con- 
necting band  along  the  anterior  edge,  being  jet-black.  The  bill  is 
uniform  reddish  brown,  with  a  line  of  white  along  the  base  of  the  lower 
mandible,  which  is  more  conspicuous  in  the  living  bird  than  in  the 
dried  specimen,  being  somewhat  concealed  in  the  latter  by  the  over- 
lapping feathers.  The  total  length  is  28  inches  ;  length  of  flipper  8  ; 
tail  3-5  ;  bill,  along  the  ridge  2-4,  along  the  edge  of  lower  mandible 
2*75  ;  tarsus  1-25. 

The  synonymy  of  these  three  species,  according  to  my  views, 
is  as  follows  : — 

1.    EUDYPTES  PACHYRHYNCHUS.      (Plate  IX.  fig.  2.) 

Eudyptes  pachyrhynchus.  Gray,  Voy.  Ereb.  &  Terr.,  Birds,  p.  17 
(1844). 

Chrysocoma  pachyrhynchus,  Bonap.  C.  U.  xliii.  p.  775  (185G). 
Eadyptet  pachyrhyncha.  Gray,  Hand-1.  of  B.  iii.  p.  98  (1871). 
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Eudifptes  ckrysocomusy  Buller,  Birds  of  New  Zealand,  1st  edition, 
p.  344(1873). 

EudyptcB  ehryaocama,  Sharpe,  App.  Vov.  Ereb.  &  Terr.  p.  35 
(1875). 

Eudyptes  pachyrhynehus^  Buller,  Manual  Birds  of  N.  Z.  p.  100 
(1882);  Birds  of  New  Zealand,  2iid  ed.  vol.  ii.  p.  286  (18h8). 

2.  Eudyptes  8CLATERI.     (Plate  IX.  fig.  1.) 

Eudyptes  chrysocome,  Sclater,  Zool.  Soc.  Register  (1888,  nee 
Forst.). 

Eudyptes  sclateri,  Buller,  Birds  of  New  Zealand,  2nd  ed.  vol.  ii. 
p.  289  (1888). 

Similis  E.  pachTrhyncho,  sed  major  et  fascia  svperdliari  a 
rictu  oris  minime  a  bast  narium  oriente :  alts  subtus  magis 
extense  nigricantibtis, 

3.  Eudyptes  chrysocome. 

Aptenodytes  chrysocome y  Forst.  Comm.  Soc.  Reg.  Gott.  iii.  p.  133 
pi.  i.  (1781). 

Chrysocoma  saltator^  Stephens,  Gen.  Zool.  xiii.  p.  58,  pi.  8 
(1826). 

Catarractes  chrysocome,  Brandt,  Bull.  Ac.  Pet.  ii.  p.  314  (1837). 

Eudyptes  chrysocome,  Gould,  Birds  of  Auiiitralia,  vol.  vii.  pi.  83 
(1848). 

Eudyptes  nigrivestis,  Gould,  P.  Z.  S.  1860,  p.  418. 

Eudyptes  chrysocome,  Sol.  P.  Z.  S.  1860,  p.  390. 

Spheniscus  chrysocome,  Schl.  Mus.  Pays-Bas,  Urinat.  p.  6  (1806). 

Eudyptes  nigriventris,  Gray,  Hand-l.  of  B.  iii.  p.  98(1871,  err.). 

Eudyptes  saltator,  Sharpe,  Zool.  Kerg.,  Phil.  Trans.  R.  S.  vol. 
168.  p.  158(1879). 

Eudyptes filholi,  Hutton,  Proc  Linn.  Soc.  N.  S.  W.  vol.  iii.  p.  334 
(1879). 

Eudyptes  chrysocome^  Buller,  Birds  of  New  Zealand,  2nd  ed.  vol.  ii. 
p.  290  (1888) 
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March  5,  1889. 
Professor  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Sodctj's  Menagerie  daring  the  month  of  February  1889 : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  February  was  90,  of  which  62  were  by 
presentation,  3  by  birth,  16  by  purchase,  and  9  on  deposit.  The 
total  number  of  departures  during  the  same  period,  by  death  and 
removals,  was  87* 

The  most  noticeable  additions  during  the  month  were : — 

1.  A  collection  of  Reptiles  from  the  Cape  Colony,  presented,  as 
htTe  been  many  previous  collections,  by  our  CorresponcUng  Member 
the  Rev.  G.  H.  R.  Fisk.  Amongst  these  are  seven  specimens  of 
the  new  Tortoise,  Homopua  femoralis^  lately  described  by  Mr.  Bou- 
lenger  (P.  Z.  S.  1888,  p.  251,  pi.  xiv.),  and  two  of  Homopus  ngnaius, 
a  ipedes  not  previously  received. 

2.  Four  Marbled  Polecats  (Putorius  sarmaticus),  obtained  in  the 
▼icmity  of  Quettah,  presented  by  Col.  Sir  Oliver  B.  C.  St,  John, 
K.C.8J.,  R.E.,  F.Z.S.,  February  8th. 

This  well-marked  species  is  rare  in  most  museums  and  quite  new 
to  the  Society's  collection. 

3.  A  fine  specimen  of  Owen's  Apteryx  {Apteryx  oweni)  from  the 
^mth  Island  of  New  Zealand,  presented  by  Prof.  T.  JeflFery  Parker, 
C.M.Z.S.,  19th  February,  1889. 

It  is  now  several  years  that  specimens  of  the  Apteryx  have  been 
o«fident  to  the  collection.  We  are  therefore  very  glad  to  receive  the 
P'^nt  example  from  our  excellent  Correspondent. 


.  -^^f.  G.  B.  Howes,  F.Z.S.,  exhibited  and  made  remarks  on  a  spe- 
^^?^^  of  the  mammary  region  of  a  female  of  Myrtnecobius  fasciatus, 
'^L^'^  showed  four  teats  and  a  small  embryo  attached  to  each  of  them. 
^^  Animal  had  been  obtained  at  Morgans  on  the  N.W.  bend  of  the 
\|.tVrray  River,  and  forwarded  to  Prof.  Howes  by  Dr.  E.  Stirling, 

Curator  of  the  Adelaide  Museum. 


Mr.  O.  Thomas  exhibited  a  specimen  of  a  new  species  of  Muntjac, 
recently  discovered  in  the  neighbourhood  of  Mount  Mouleyit,  Tenas- 
serim,  by  Signor  L.  Fea,  of  the  Museo  Civico,  Genoa,  and  proposed 
to  be  called  Cervultu  fea.  This  Muntjac  differed  from  its  nearest 
•Ilj  0.  erwifirons,  Sclater  ^  by  its  unbushed  forehead,  shorter  tail, 
Bod  bj  the  presence  of  a  white  stripe  down  the  front  of  its  thighs. 


Mr.  Arthur  Thomson  exhibited  a  series  of  Insects  reared  in  the 

»  P.Z.8  1886,  p.  1,  pi.  i. 
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Insect-house  in  the  Society's  Gkrdens  daring  the  past  year*  and  re 
the  following  Report  on  the  subject. 

Report  on  the  Iiuect-house  for  1888. 

Examples  of  the  following  species  of  insects  have  been  exhibit 
in  the  Insect-house  during  the  past  season  : — 


Silk-producing  Bombyeee  and  their  Allies. 

Indian. 

Attacue  atlas. 

Actios  selene. 

perntfi. 

Anthertea  mylitta. 

mm^^tl^ 

Cricula  trifemesiraia. 

Cynthia, 

ricini. 

American. 

*Attacus  hesperus. 

Samia  cecropia. 

Actios  tuna. 

Dirphia  tarquinia. 

Telea  polyphcmus. 

Hypochera  to. 

promethea. 

African. 

Ant  her  tea  menippe. 

Diurnal  Lepidoptera, 

European. 

Papilio  machaon. 

Vanessa  polychlorus. 

podalirius. 

levana. 

Thais  polyxena. 

Argynnis  paphia. 

Euchloii  Cfirdamines. 

Limenitis  Sibylla. 

Vanessa  anticpa. 

populi. 

to. 

Melanargia  galathea. 

atalanta. 

Apatura  iris. 

cardui. 

American. 

Papilio  ajax. 

Papilio  turnus. 

asterias. 

cresphontes. 

troilus. 

Noctumi. 

JSmerinthus  populi. 

*Pterogon  cfarkire. 

tilice. 

*JBombyx  caluna. 

quercus. 

* rhadama. 

Sphinx  ligustri. 

*Alaria  gaurae. 

pinastri. 

Callimorpha  dominui 

* quinquemaculai 

■a,                     Endromis  versicolor. 

Exhibited  for  the  flnt  time. 
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Bdkphiia  evt^hxjirbim*  Batumta  pifri. 

^aliL  Ennomoa  angularia* 

vesper tiiw,  Pygmra  buctphata, 

€hi:et0ctimpa  elpejwr,  CUtsteta  anacAorela* 

M§croglmMa  bombifUformiB,  Eaclea  imperialu* 

C^tftlie  Silk-pradudiig  Dombycesj  one  very  beautiful  Mp^ies,  Aum' 
ke^erut,  from  Brazil^  was  exhibited  for  tbe  lir§t  time.  The 
cooc»<iQa  from  which  ibese  insects  were  produced  were  deposited  m 
tlie  Inseet^house  by  the  I[on>  Wiiltet  Rotbscbild,  F.Z,S.,  on  the 
2ilt:h&  of  Juue  la^t.  The  6rst  perfect  itiseet  emerged  uext  day,  3 
on  tebe  1st,  2  ou  tbe  2nd«  1  on  the  5tb,  I  ou  the  titb,  3  op  tbe 
7tH.  \  m  the  13cb,  I  ou  the  2lHb,  and  1  on  the  23rd  of  July*  and  with 
oue  «xcepttuu  were  all  good  specimens.  1  exhibit  tbe  whole  series 
(13>  thiaeTening*  It  will  he  observed  that  seven  of  these  insect 
&re  lighter-eoloured  timn  the  other  six.  These  agree  witb  tbe 
spe-cri  meoi  of  A.  hesperus  in  the  British  Muaeum,  Whether  tbe  dark- 
<^<^lo  ured  ones  art*  of  another  species,  or  a  dark  variety,  I  have  not 
be^am  able  to  make  out,  but  I  could  not  find  any  in  the  British  Muieum 
*««f    them. 

^^  tiring  the  past  seasou  we  have  had  an  excellent  eitbibiticm  of  tbe 

ir»*«^«.t  Atlas  Motb   {Atiacus  atlas)  and  the  Tusseh   Silk-Moth  (Ja- 

'^*^^^um^jliit(i).     Tbe  last  Atlns  Moths  < 2)  emerged  on  the  i4th  of 

5r*^**"^*inber  last.     For  the  cocoons,  of  which  ft  large  iiumher  were  Ment, 

^*J^     Society  are  indebted  to  the  kind  assistance  of  Messrs*  Wood- 

****l«n  and  W.  L.  Sclater,  of  the  Indian  Museum*  Calcutta, 

l^aJ?    exhibit  this  evening  a  series  of  Anther<ea  myliiia  of  both  sexej. 

JJ^ia  ipecies  is  well  known  to  he  an  extremely  variable  one,  but,  out 

^^    t;lie  many  I  have  seen,  I  do  not  remember  to  have  seen  one  hke 

•  **^    ffintle  placed  at  tbe  top.     It  has  been  suggested  that  it  must 

^    «>f  I  distinct  species  :  this,  however,  can  hardly  be  the  easej  as  the 

^'^^^^^^ns  (which  came  from  Assam)  were  certainly  all  alike,  and  it  was 

*^  F>^s«ibieto  pick  out  the  cocoon  from  v^hich  this  particular  specimen 

^**^^f|5ed.   As  will  be  seen,  the  markings  round  tbe  *'  eyes  "  are  much 

^*^^niled  towards  tbe  thorax. 

-^  Tiiongsi  the  Diurnal  Lepidoptera  1  exhibit  two  remarkable  variedea 

^^   ^dHeasa  anti&pa.     I    have   bad  from   time  to  time  a  very  laTge 

^^^^ber  of  these  insects  in  tbe  Iu.«ect-house,  hut  this  is  the  first  time 

1  Have  obtained  any  varieties.     The  first  specimen,  it  will  be  noticed, 

^^  tbe  marginal  blue  spots  on  the /are  wtim^*  onhj,  and  in  the  second 

*FKscimtn  tbe  blue  spots  are  entirehj  aiiseni  on  all  four  wings* 

^  I  aru  iorry  that  I  cannot  report  the  successful  rearing  of  any  larva- 
^*  interest  during  the  past  season  ;  the  weather  was  so  unfavourable 
^*^l  I  WIS  unable  to  rear  many  of  the  common  and  hardy  species. 
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Tbe  following  pajjcrs  were  read  : — 
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1.  Descriptions  of  new  South'- American  Coleoptera  of  the 
Genua  JHabrotica.    By  Joseph  S.  Balt,  F.L.S. 

[Beeeirad  Febniary  15, 1889.] 

Section  I. — Foarth  joint  of  antennsB  eaaal  in  length  to  the 
preceding  two  united. 

1.  DiABROTICA  CONTIGUA,  Sp.  UOT. 

Elongate,  postice  ampliata,  convexa,  flava,  nitida  ;  peciore,  scutello 
capiteque  nigrin^  antennis  basi  et  apice  flavis ;  thorace  leuiter 
tri/oveolatOf  interdum  piceo  tincto  ;  elytria  Bat  erebre  punctatis, 
sulcis  longitudinalibua  nonnullis  leviter  impressis,  eoHa  sub- 
humerali  fere  ad  apicem  extensa,  utrisque  iinea  suturali,  ante 
apicem  abbreviata,  apice  paullo  ampliata,  vitta  humerali  a  ban 
fere  ad  apicem  extensa,  maculaque  dUcoiddU  pone  medium  nigris. 

Long.  3  lin. 

Hab,  Brazil. 

2.  DiABROTICA  MSLANOPYGA,  Sp.  UOV. 

Elongata,  postice  paullo  ampliata,  convexa,  Jktva,  nitida;  pec  tore, 
abdominis  apice,  tibUs  et  tartis  posticis  necnon  capite  nigris, 
antennis  basi  et  ante  apicem  fiavis  ;  thorace  bifoveolato,  scmiello, 
tibiis  tarsisque  quatuor  anticis  piceis ;  etytris  subcrebre  puneia^ 
tis,  utrisque  tinea  suturali,  postice  attenuata  et  ante  apicem 
obsoleta,  macula  parva  apicali  vittaque  humerali  fere  ad  apicem 
extensa,  nigris. 

Long.  2|  lin. 

Hab,  Brazil. 

3.  DiABROTICA  EXTENSA,  Sp.  nOT. 

Subelongata,  postice  ampliata,  convexa,flava,  nitida ;  pectore,  oculis, 
labro  antennisque  {his  apice  exceptis)  nigris ;  thorace  leviter 
excavato,  utrinque  obsolete  foveolato ;  elytris  subrugulosis,  sat 
erebre  punctatis,  obsolete  longitudinaliter  sulcatis,  eosta  subhume- 
rati  fere  ad  apicem  extensa,  utrisque  Iinea  suturali,  postice  abbre- 
viata, vittaque  sublaterali  super  costam  humercUem  posita,  nigris, 

liong.  2|  lin. 

Hab,  Brazil. 

4.  DiABROTICA  NITIDICOLLIS,  Sp.  nOT. 

SubelongatO'Ovata,  postice  paullo  ampliata,  convexa,  fiava,  nitida  ; 
pectore,  scutello  capiteque  nigris,  antennis  apice  flavis  ;  thorace 
convexo,  loevi,  fulvo-rufo  ;  elytris  leviter  sat  erebre  punctatis, 
subrugulosis,  casta  subhumerali  longe  pone  medium  extensa, 
utrisque  Iinea  suturali  fere  ad  apicem  producta,  Iinea  humerali 
ante  apicem  abbreviata,  maculaque  parva  diseoidali  pone 
medium  posita,  nigris, 

Var.  Elytrorum  macula  diseoidali  obsoleta. 

Long.  3  lin. 

Hab,  Brazil. 
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5.   DiABROTICA  CLARKELLA,  Sp.  DOT. 

Subelonffatatpaitieepttulloampliata,canvexa,Jlava,  nitida;  peetore 
antennisque  migrU,  kis  ban  et  apice  fulvi$ ;  tkorace  ettcavato, 
tUrinque  foveolato  ;  elytrU  en^e  punetatis,  oUoleie  rugulons, 
coita  nihumerdU  wunHce  elevata,  sulco  longitudinaii  intus 
wutrginata,  utruque  ban  vittis  duabtu  brevibus  (una  suturali, 
altera  kumeraii)  maculisque  duabus  pone  medium,  oblique  trans- 
vernm  poiitiSj  mgris. 

L.ong.  3^-4  lin. 

JBab.  Brazil. 

6  •    DiABROnCA  SCITTBLLATA,  8p.  nOV. 

^Subelongato-ovata,  postice  ampliata,  convexa,  flava,  nitida  ;  oculis 
scutelloque  nigris,  peetore^  ore  antennisque  piceis  ;  thorace  leviter 
bifoveoiato ;  elytris  eat  crebre  punetatis^  eosta  kumeraii  longe 
ultra  medium  extensa,  utrisque  vitta  submarginali  super  costam 
posit  a,  pieea,  sutura  piceo  tincta. 

H^ng.  ;5  tin. 

'Blab.  Brazil. 

7.    DiABROnCA  PICEICORNIS,  Sp.  DOT. 

^^^nguste  ovata,  postice  paullo  ampliata,  convexa,  flava,  nitida, 
plus  minusve  viridi  tincta;  antennis  paliide  piceis,  oculis 
nigris ;  thoraee  bifoveoiato  elytrisque  paliide  prasinis,  his 
tenuiter  subcrebre  punetatis^  disco  exteriore  obsolete  longitudina- 
liter  sulcatis,  tarsis  piceis, 

^XL«ODg.  3  lin. 
^ab.  Brazil. 

S.   DiABROnCA  VIRIDANS,  Sp.  DOT. 

^^elongata,  postice  paullo  ampliata,  convexa,  prasina,  nitida; 
antennis,  peetore  abdomineque  paliide  piceis,  pedibus  fiavo- 
viridibus,  thorace  convexo,  fere  impunctato ;  elytris  sat  crebre 
punetatis,  disco  exteriore  sulcis  nonnullis  longitudinalibus  leviter 
impressis, 

long.  2|  lin. 

JHab.  Brazil. 

S.   DiABROTICA  GLAUCINA^  Sp.  nOV. 

Anguste  ovata,  postice  ampliata,  convexa,  sordide  fulva,  nitida; 
labro  et  antennis  piceis  aut  nigro-piceis,  his  basi  Julvis,  ante 
apieem  flavo-albidis,  articulo  apicali  nigra ;  thorace  convexo; 
elytris  tenuiter  subcrebre  punetatis,  disco  exteriore  ante  medium 
plicatis,  longitudinaliter  sulcatis,  utrisque  pustulis  magnis 
quatuor,  longitudinaliter  positis,/ulvis,  duabua  anticis  plerumque 
confluentUms, 

Long.  5  lin. 

Hab.  Cayenne. 
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10.  DiABROnCA  ATROMACULATA,  Sp.  ROT. 

AnguMte  obtango-ovata,  convexa^  flava^  nitida  ;  pectore,  scutetto 
capiteque  nigris  :  anUmds  Jiavis,  articuUs  hUermediu  piceis  ; 
tkoraee  litti;  elytria  crebre  punctatis,  utrisque  macula  basaii 
communi,  plaga  magna  humeraU,  trigomata,  inius  prqfunde 
emarginatOy  faMciaque  pome  medhim,  utrinque  abbreviata,  postice 
emarginatOy  nigris. 

Long.  2|  lin. 

Hab.  Amaxons. 

11.  DiABROnCA  12-8IONATA,  Sp.  ROY. 

Angtute  ovatOy  postice  pauUo  ampUata^  conveam,  sordide  fuha^ 
subnitida  ;  peetore  capiteque  nigris,  antennis  basi  et  apice  labro- 
que  fulvis :  thoraee  nittdo  scutelloque  rufb-testaceis ;  elytris 
crebre  punctatis,  utrisque  vittulis  sex,  2.  2.  2  dispositis,  nigris. 

Long.  2|  lin. 

Hab.  Brazil. 

12.  DiABROnCA  YAORANS,  Sp.  nOT. 

Anguste  ovata,  postice  ampliata,  convexa,  nigra^  nitida,  abdomine 
thoraceque  flmjis  ;  thoraee  convexo,  Itevi  ;  elytris  crebre  punctatis, 
Jiavis,  sutura  basi  necnon  vittis  vel  vittulis  irregvlaribus  nigris. 

Long.  2j  lin. 

Hab.  Bolivia. 

13.  DiABROTICA  AGROTA,  Sp.  BOY. 

OblongO'Ovata,  postice  ampliata,  convexa;  subtus  flava,  nitida, 
peetore,  ano,  tibiis  tarsisque  nigris;  supra  subnitida,  pallide 
viridi-Jlava,  seuteUo  capiteque  nigris,  antennis  basi  piceis,  ante 
apicem  fiavo-albidis ;  thoraee  transversim  convexo,  lavi; 
elytris  crebre  punctatis,  subrugulosis. 

Long.  4  lin. 

Hab,  Ecuador. 

14.  DiABROTICA  EYANBSCRN8,  Sp.  BOY. 

Anguste  ovata,  postice  paullo  ampliata,  convesa^  paliide  viridi- 
flava,  abdomine  flavo  ;  peetore,  tibiis,  tarsis,  scutello  capiteque 
nigris,  antennis  basi  piceis ;  thoraee  bi/oveolato  ;  elytris  subnitidis, 
crebre  punctatis,  sordide  flavis,  fascia  lata  props  medium 
prasina,  sutura  basi  nigra. 

Long.  3  lin. 

Hab,  Ecuador. 

15.    DiABROTICA  CONFRATERNA,  Sp.  UOY. 

Oblongo^longata,  postice  paullo  ampliata,  convexa,  flava,  nitida; 
peetore  capiteque  nigris,  antennis  basi  piceis,  apice  sordide 
fulvis;  thoraee  rufo-ftdvo,  obsolete  trifoveolato ;  elytris  sat 
crebre  punctatis,  casta  subhumerali  vix  elevata,  utrisque  vitta 
brevi  commnni  ad  basin,  una  hwnerali  a  basi  ad  longe  pone  medimn 
extensa,  maeulaque  parva  inter  medium  et  apicem,  nigris. 

Long.  2^-3  lin. 

Hab.  Para. 
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!6,    DtABROTICA  LfMITATA,  Sp.  UOV. 

Ovat^,  posiite  ampliaiat  conve:tatflava,  aiiida  ;  pectore^  HbiUt  larM 
capiteque  ni^ris ;  antenms  badpic^h^apicealMdh;  tkoraee^tivg- 
rw/b,  dhco  late  t.rcavato,  kviter  irifoveolato^  fovea  intermedia 
minus  dtjflincta,  interdum  absoieta  ;  scutcUo  piteo  ;  el^iria  sat 
crehre  punciatis,  puUide  flams^  utrtsque  Hnea  stiturali  et  viiia 
MutmarffinaH^  apicem  verMua  ahbreviatis^  ttecnon  Uneig  duabus 
irtmsverms,  una  i?i>  ante  medium,  secunda  inter  medium  et 
apicem^  plemmque  cum  mtta  suhmarginaH  connejis^  nt^ig, 

iong,  4  lin* 

J/iiA*  Eastern  Ecuador. 


^Secti&n  11* — Third  joint  of  aiitcanae  equal  iii  length  or  nearly  so 

to  the  fourth. 

17*    DiABROTtCA  TtJBERCULATA,  9p*  HOT* 

Stti  late  ovatay  pagtice  paulio  ampliaia^  convex^,  mbtus  cum 
scutella  capiteque  nigris^  antennis  apice  sordide  fulvis  ;  thoraet 
e  lift  risque  flavis,  Hio  arena  tim  e^  cava  to,  et  uirhique  punt^to  ntffro 
parva  fiotatOy  his  ienuiter  punctatis^  utrisque  plants  magnis 
duabuSi  una  ad  hasin^  altera  pone  medium  nigris* 

^Im.  Elytris  ante  apicem  juxta  suturam  tuber ctda  comeo  valido 
instructis. 

Long.  3  Hd^ 

Hcb.  Eastern  Ecuador* 

18*    DiABROTCCA  HEMIXAKTBA,  Sp.  tlOV. 

(hatOt  p&stice  ampliatay  convexa^  nigral  nitida ;  /emoribui  hasi^ 
thorace  elytrorumque  dimidio  antieo  flavis  ;  t Horace  leviier  trans- 
tersim  sukato  ;  eiytris  distincte  punctatiSt  pnnctis  apicem  versus 
fere  obsoietis. 

Vai".   Pedibus  totis  nigri^. 

Long-  3  lin. 

^ab*  Upper  Amazons. 

I9.    DiABROTICA  INTERRUPTOLINEATA,  Sp.  IIOV, 

Ovata,  post  lee  awpliuta,  citnvexaf  fuho-jt^wat  nitida;  pectore, 
§cutelh,  capitis  vertice^  ore  untennisque  nigris,  Ms  apice  aibidis  ; 
thorace  ie^vi ;  eigtris  erebre  punctatis,  flams^  utrisque  Unett 
discoidaii,  infra  basin  (ate  interrupt  a  et  huge  ante  apicem 
abbreviata^  alter  aque  sublaterati,  a  bam  fere  ad  apicem  extensUf 
nigris* 

Long.  3|  lin. 

BaL  Br&ziL 


20.    DiABROnCA  NOTATICOLLIS,  sp*  UOT* 

AnguMie  omtat  postiee  mnpliata^  eonvemi^  fiitva,  nitida  1  peetore, 
femarihus^  dorso^  iibtis posticis^  tarsiBf  aniennis  {baiibus  ejtceptis). 
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verticU  macula,  thoraeii  maeuUi  qvatuar,  areuatm  diMpoiiiit  »cu- 
telloque  nigris ;  thorace  tri/oveolato  ;  elytris  sat  erebre  pimctatU^ 
utrisque  macula  oblongafiuca  infra  basin  Justa  suiuram,  plagis- 
que  tribus,  prima  wbrotundata  callum  hnmeralem  ampleetente 
duabuaque  tranwerao-oblongiSy  una  propCf  altera  inter  medium 
et  apieem  poeiii*,  nigrie. 

Long.  2  Ud. 

ffab.  Brazil. 

21.  DiABROTICA  MELANCHOLICA,  Sp.  DOT. 

Anguite  avata,  postiee  ampliata,  eonvexa^  nigra^  nitida^  femo- 
rum  bast  antennarumque  articulo  apicali  aUndis ;  thoraee 
transversa^  pane  medium  bifaveolata,  nigra-picea ;  elytris 
subrugulosis,  sat  erebre  punctatis,  punctis  apieem  versus  fere 
absolettSt  utrisque  limbo  externa  apice  paullo  ampliata^ 
punctoque  juxta  sutur am  pr (me  medium y  albidis, 

Mas.  Antennarum  arUculisauaousopicalibuscompressO'dilat^tis, 

Long.  2  lin. 

Hab.  Ecuador. 

22.  DiABROTICA  ZONULA,  Sp.  BOT. 

Sat  late  avata,  pastice  ampliata^  modiee  eonvexa,  nigra^  nifida^ 
antennis  extrarsum  atbidis;  thorace  flavo-fulva,  ohsolete 
bifaveolata;  elytris  minus  erebre  punctatis^  limbo  extern Oy 
apice  paullo  ampliata  fasciaque  prape  medium  flava-fulvis. 

Long.  3  lin. 

Hab,  Ecuador. 

23.  DiABROTICA  UNIFASCIATA,  Sp.  nOT. 

Late  avata,  pastice  ampliata,  modiee  canvexa^  dorso  subdepla- 
natay  nigra,  nitida  ;  thorace  albidoy  obsolete  bifaveolata  ;  elytris 
tenuiter  remote  punctatis,  limbo  externa,  apice  ampliata  fas- 
ciaque prape  medium  albidis. 

Long.  3  lin. 

Hab.  Peru. 

Distinguished  from  the  preceding  species  by  the  unicolorous  antennae 
and  the  nearly  impunctate  elytra. 

24.  DiABROTICA  SPILOPTBRA,  Sp.  nOT. 

Anguste  ovata,  pastice  an^liata,  convexOy  nigra,  nitida  ;  femori- 
bus,  abdomine  (hoc  picea  tincta)  elytrisque  flavis,  his  minus 
erehre  punctatis,  utrisque  pl4Mis  tribus,  prima  infra  callum 
kumeralem  iriganata,  secunda  prape  medium  transversa, 
tertiaque  pane  medium  subratundata,  nigris. 

Long.  2  lin. 

Hab.  Braxil. 

25.  DiABROTICA  ALB0MARGINATA9  sp.  noT. 

Late  oblango^vata,  postiee  ampliata^  wtodiee  eonvexa,    dorso 
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9ubdepre99ay  nigra^  nitida;  antennit,  hasibus  exeepti$^  flavo- 
JyltfU;  tkoraee areuatim  iff^esso^tulco  utrinque  magiafortiter 
itiH}re$so;  elyirit  ienuiter  punctatiSf  margine  laterali  late 
aWido, 

Long.  2\  lin. 

Habm  Ecnador. 

26.  DiABROnCA  ALBOCINCTA,  Sp.  DOT. 

Angutte  ovata,  pa$Hce  ampliata,  eonvexa,  nigra,  nitida,  thoracis 
iaieribun  latis,  elgtrarum  limbo  extemo  apice  dilaiato,  faseia- 
que  angutta  vix  pone  medium  alhidis ;  thoraee  hifoveolato. 

Long.  2|  lin. 

Hab.  Pern. 

27.  DiABRoncA  ALBOPiCTA,  sp.  nov. 

Angutte  ovata,  postice  ampliata,  eonvexa,  fiavo-fulva,  nitida ; 
Ubiisj  tarsUy  pectore,  scutello  capiteque  nigris  ;  antennis  hasi 
pieeo-Julvis,  articulis  penultimis  duobus  albidin;  thoraee 
leviter  trifoveolato ;  elgtris  subrugulosis,  rude  punctatie, 
nigrie,  utrisque  macula  infra  basin,  altera  ante  apicem  fas- 
eiaqueprope  medium,  utrinque  abbreviata,  albidis. 

Long.  2i  lin. 

Hab.  Peru. 

28.  DiABROnCA  LIMBATIPENNIS,  8p.  nOY. 

Subelongata,  postice  vix  ampliata,  convexa,  nigra,  nitida,  femo- 
ribus  basi  elgtrorumque  limbo  externo  flavo-albidis ;  thoraee 
quam  longusfere  duplo  latiore,  vix  pone  medium  bifoveolato  ; 
elgtris  sat  crebre  punctatis,  punctis  apicem  versus  minus  for- 
titer  knpressis. 

Long.  2  lin. 

Hab.  Brazil. 

29.  DlABROnCA  COONATA,  Sp.  ROT. 

\  Late  ovata,  postice  sat  valde  ampliata,  convexa,  dorso  subde- 

)  fressa,  fiUva,    nitida;    peetore,    scutello   capiteque   nigris; 

i  thoraee  bifoveolato,  fortiter  punctate  ;  elgtris  subseriato-pune- 

tatiss  utrisque  tricostatis,  nigris,  limbo  extemo  fulvo;  pedibus 
ontieis  quatuor  piceo  tinctis. 
Long.  4  lin. 
Hab,  Ecuador. 

30.  DiABROTICA  8IMULANS,  Sp.  UOV. 

^e  ovata,  postice  vix  ampliata,  modice  convexa,  dorso  sub- 
depressa,  nigra,  nitida,  thoraee  capiteque  fulvis,  antennis 
nigris,  extrorsum  albidis ;  thoraee  transverse,  sat  profunde 
bifoveolato,  foveis  inter  se  connexis  ;  elgtris  tenuiter  subcrebre 
punctatis,  infra  basin  non  excavatis,  limbo  externo  late  fulvo. 

Long.  2^  lin. 

ifab,  Amaxona. 
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3U    DiABROTiCA  PERSFlCtJA,  Bp.  UOT, 

Ohlon^o-Qvata^  p&stice  pmullo  ampHeti^f  eonpexat  flam-fulisa^ 
nitida  ;  ant e fin u  basi  piceist  ajurt^/ulvu  ;  ihornce  late  trariit- 
pernm  imj)ressOf  suJco  utrinque  itm^is  Jo ri iter  ej^eatnto ; 
elytng  crebre purwtatht  nigrii^  limbo  eMerno  fasmique  prope 
medium  fiam-fulvis^ 

Viir.  A.  Elftrorumfama  obsoletu. 

Long,  2|  liii. 

Hab>  Amazons. 

32.    DiABROTiCA  ALCYONEi  Sp.  HOT. 

Late  avata^  modice  eanvexa,  fulva^  nitida  ;  pedibu9  {Jhmorihus 
apice  except i^)  mitennisque  piceo-niffris^  his  e^troriium  piceis  ; 
iharuee  btfoweolato  ;  elytrU  tenuiter  Jted  distinct^  purtclaiis, 
ni^risy  Umha  extemo  fasciaque  prope  medium  Jultm. 

Var.  Slytrorum  fawi^  ohsoleta. 

Long,  3^  Litu 

Ha6,  Amazons. 

S0.    DlABROTlCA  eTALI,  8p.  HOT, 

Late  ovata^  modice  convesa^fulw-jifivfj,  nitida;  antennis nijrist 
apice  albidis  /  tibits  tar  Bisque  piceo  (irrctijs ;  thorace  obsolete 
bifoveolafo ;  eli/tris  tenuiter  punctatiifi  utriitque  infra  medtum 
transversim  impresw^  nigriSt  apicihus  flapis. 

Lang.  3J  lin. 

Hah.  Amazons, 

34.  DlABROTlCA  SUAVEDLAi  Sp.  UOV. 

AngiiMte  ovatUy  post  tee  paullo  ampliata,  conpesai  fitlva^  nitida  ; 
tibiist  t arsis,  pectore  capiteque  nigris  ;  antennis  piceo-ni^riM^ 
basi  fitho-piceisj  ante  apicem  aibidix ;  thorace  arcua 
sulcato,  suico  utrinque  fovea  magna  male  definita  hnpresso  ; 
el  if  iris  metalUco-viridihus^  limbo  ea-terno^  apice  late  ampliato^ 
fascia  prope  medium  suturmque  dimidio  postieofavis. 

LoDg.  2|  Ud. 

Hab.  Cay e one. 

35,  DlABROTlCA  DIBCREFANB,  Sp.  nOV^ 

ObtonffO-ovata^  post  ice  paullo  ampliata,  convesa,  nigra,  ntfidi^A 
thorace  capiteque  gordide  rufii;  pedihus  antennisque  Jiavi*^ 
hie  apice  picei^ ;  thorace  minute  sed  distir^cte  punctato,  mdeo 
semitunato^  medio  ram  alum  fere  ad  basin  emittmte,  impresso  i 
clgtris  suhcrebre  punctatis,  utrisque  limbo  ejrterno  ante 
medium  f  margine  apicali,  fascia  que  prope  medium  ^a  vis. 

FcEin.  Olifpeo  quam  longus  latiore^  medio  sat  fortiter  elevato- 
viitato. 

Long,  21  Im. 

Hub.  Ecuador. 
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36.  DlABROnCA  ANEITENTRIS,  Sp.  DOT. 

Angufte  aimia,  postiee  ampliata,  eanvexa,  niffra-tenea,  nitida ; 
tihUt^  iarsisy  teutello  eapiieque  nigrU :  antennis  ban  pieeo- 
fidvisj  artieulis  extemit  quatuor,  uffimi  (apice  exeeptii)  pallide 
fiavii;  thoraee  trifbveolato  femoribusque  flavU,  hu  nigra 
lineatit ;  elytris  tenuiier,  sat  erehre  punctafis,  viridi-aneisy 
utrisque  limbo  extemo,  maeulis  duabus  infra  basin  positis, 
fascia  eurvata  vix  pane  medium,  utrinque  abbreviata,  maeu- 
laque  subapieali  adlimbum  adfixay  Jkms. 

Long.  5  lin. 

Hab.  Ecuador. 

37.  Dl  A  EROTICA  BIPARTITA,  Sp.  nov. 

Oblanga,  pastice  ampliata,  canvexa,  flava,  nitida  ;  eapite  tharaee- 
que  nigris,  hae  transversim  sulcata,  basi  anguste  picea; 
antennis  fiams^  artieulis  prima  et  intermediis  nigris ;  elgtris 
pastiee  pauUo  ampliatis,  canvexis,  infra  basin  exeavatis,  sat 
crdfre  punctatis,  disca  antica,  limba  externa  excepta,Jaseiaque 
angusta  vix  pane  medium  viridi-teneis,  spatia  inter  hancfasciam 
et  discum  anticum  elevafo. 

Mas.  JElgtris  ante  apicem  juxta  suturam  vitta  brevi  elevaia 
instructis. 

Long.  4  lin. 

JSab.  Ecuador. 

38.  DiABROTICA  ERYTHROFTERAy  Sp.  UOV. 

Ovata,  postiee  ampliata,  convexa,  nigra,  nitida,  elytris  rubris  ; 

thoraee  arcuatim  sulcata,  sulco  trifovealato ;    elgtris  crebre 

punctatis. 
Long.  3j|  lin. 
JSab,  Peru. 

39.  DiABROTICA  ALBIDO-VITTATA,  Sp.  UOV. 

Ovata,  postiee  paullo  ampliata,  convexa,  nigro^icea,  nitida, 
femoribus  basi  flavis,  eapite  thoracegue  piceo-rufis  ;  antennis 
nigris,  artieulis  octavo  nanoque  alhidis,  thoraee  profunde 
bifavealata :  elytris  piceo-nigris,  subnitidis,  elevato-vittatis, 
casta  tertia  a  sutura  latiore,  utrisque  limba  externa  castaque 
tertia  albidis,  apicibus  confluentibus. 

Long.  3  lin. 

Rab.  Brazil. 

These  descriptions   are   all   based  upon  specimens  in   my  own 
collection. 
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2.    Descriptions  of   new    Species   aad   of  a   new  Genus  of] 
Coleoptera  of  tLe  Family  Tekphorid^t.     By  the  Rev* 
H.  S.  GORHAM,  F^Z.S. 

[BewiTed  Mjmh  5, 1869,] 
(Plate  X,) 

The  object  of  this  paper  is  to  cod  tribute  something  to  our  know- 
ledge of  the  Malacodermata  pertainitig  to  the  genus  Teiephorus  and 
its  near  allien  from  Enstera  Asia,  with  the  exception  of  the  Japanese 
s{)ectP9,  which  nre  already  pretty  well  known  and  a  re  vis  ton  of  which 
will  appear  in  a  separate  paper.  The  matenal  in  my  hands  for  the 
purpose  consists  of  :^ — '(1.)  My  own  collection  from  Tanoiis  sources, 
which  I  have  been  forming  for  many  yenrg.  (H.)  The  collection  of 
the  Imperial  Museum  at  Caleuttaj  of  which  the  whole  of  the  Mala- 
codermata  hnve  been  placed  in  my  hands  for  determination  ;  these 
are  for  the  most  part  old  specimens^  chiefly  from  the  North-east 
Frontier.  (HI.)  A  collection  made  by  Mr-  A.  E.  Pratt  near  Kiu- 
kiang  for  Mr.  Leech,  and  many  specimens  collected  by  Mr>  Leech 
himself  in  China  and  Korea.  And  (IV.)  1  have  to  thank  M,  R- 
Oberthtir  f«r  examples  of  a  few  most  interesting  species  from  Thibet 
and  from  Mt,  Kodeicanel  in  Southern  Itidia^ 

With  regard  to  the  question  of  the  genera  to  which  Eastern 
Telephoridse  should  he  referred,  I  have  dissected  tcany  of  the  species 
and  the  result  I  arrive  at  is  that  the  majority  belong  to  that  section 
of  Teiephorm  which  has  in  Europe  received  the  name  of  Anctt^ 
tronycha  ;  but  the  study  of  the  male  genitalia  is  hardly  jet  advanced 
enough  for  me  to  form  an  opinion  as  to  whether  all  the  species 
which  are  Andstromjch^B  by  the  structure  of  the  claws  should  be 
retained  in  that  genus,  or  whether  It  would  simphfy  their  classifi- 
cation to  form  new  genera  based  upon  the  other  structures  of  the 
male.  It  must  be  borne  in  mind  that  Malacodermata  have  been  so 
little  collected,  and  are  frequently  only  available  in  such  bad  condition, 
through  age,  and  are  so  apt  to  shrivel  that  the  study  of  the  ventral 
appendages  is  attended  with  much  difficulty*  Still  I  have  been 
able  10  do  sonietbing  in  this  way,  and  hope  to  present  some  remarks 
with  drawings.  Tetcphorus  proper  Ih  a  genus  confined  to  the 
Paleearctic  and  Nearctic  Regions  of  the  globe,  reaching  its  highest 
development  in  the  Eastern  parts  of  the  former  district,  and  among 
tlie  species  described  in  this  paper  are  some  of  the  largest  and  most 
brilliant  of  the  whole  Family.  One  new  genus  is  now  proposed  for 
some  very  abnormal  species  from  India,  which  have  also  represen- 
tatives in  China. 

r.  Telephorus  CHALYBEiPENNis,  sp*  nov.     (Plate  X.  fig,  2.) 
Castaneo-fuivus,  jtiHdus  ;  Qntennis  nrticulis  gyatuor  uitimU  iarsish 

que  nigro-fn^ci^  ;  elyiriB  chalt/bmi  vel  nigru^  pemitidis^  $u^ 

iiiiier  cormceis. 
Long.  IB  millimi      d  $. 
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Hab.  India,  Knllu  (Mm9.  Oaleuita),  Koa  Dejring ;  Assam. 

Head  broad  and  flat,  very  smooth  and  eveo,  minutely  punctoredt 
entirelj  yellow,  apices  of  the  mandibles  pitchy  ;  antennae  more  than 
hslf  as  long  as  the  body,  thin,  and  simple,  pale  luteous,  with  the 
last  four  joints  black.  Thorax  square,  glabrous,  yellow,  without  a 
trace  of  a  central  channel,  the  front  and  sides  not  reflexed,  the  base 
finely  margined.  Scutellum  and  the  entire  body  beneath  yellow; 
elytra  bri&ant  steel-blue,  closely  and  very  finely  punctured  at  the 
shoulders,  this  sculpture  gradually  terminating  in  the  fine  wrinkles 
which  coyer  the  surface.  The  elytra  of  this  species  (like  those  of 
r.  nepalensis.  Gray)  seem  of  a  yery  delicate  texture  and  easily 
become  shrivelled.     Legs  yellow  with  black  tarsi. 

This  insect  is  narrower  than  T.  nepalenna  and  has  the  tibiss 
yellow. 

2.  Tblephorus  KHA8IANU8,  sp.  uov.     (Plate  X.  fig.  1.) 

Flavus  ;  capitis  ban  ei  mactda  duplicifrontaU  nigro-suhmridibusj 
proihorace  disco  nigro ;  dytris  viridibus  creb&rrime  grantdoHs^ 
apicibus  tenuUer  Jlavis. 

Long.  15-16  millim.      $. 

Hab.  India,  Khasia  Hills,  2000  feet  elevation  {Major  Godwin- 
.^Msien);  Shillong. 

Head  finely  punctured  and  wrinkled,  clypeus  yellow,  roughened 
and  irregular,  behind  the  insertion  of  the  antennsB  greenish  and  not 
Very  shining,  antennae  entirely  yellow.  Thorax  wider  than  long, 
yellow  excepting  the  disk,  which  is  broadly  black  with  a  greenish 
reflexion,  sides  and  base  reflexed.  Legs  yellow,  front  coxae  a  little 
infnscate  in  front.  Elytra  rather  dull,  but  beautiful  green,  owing 
to  the  fine  granulations,  narrowed  towards  their  tips,  which  are 
yellow.     Body  beneath  entirely  yellow. 

Allied  to  the  Japanese  T.  viridipennis,  Kiesen.  Two  specimens 
in  my  own  collection  ;  several  examples  in  the  Museum  of  Calcutta. 

3.  Telephorus  versicolor,  sp.  nov. 

Luteus^  Hbiarum  apicibus  tarsisqtie/tiscis;  elytris  violaceo^tertdeis, 
tertia  parte  apicali  luteisy  grosse  cribrato-punctatis,  basi  apice- 
que  Uevigalis. 

Long.  12  millim. 

Hab,  India,  Khasia  Hills,  3000  feet  elevation. 

Head  and  thorax  luteous  yellow ;  mouth,  palpi,  and  two  basal 
joints  of  the  antennae  (the  rest  being  lost)  of  the  same  colour,  tips 
of  the  mandibles  infuscate.  The  thorax  is  nearly  square  and  its 
margins  gently  reflexed,  both  it  and  the  head  are  inipunctate. 
Elytra  steel-blue  at  the  base,  passing  into  violet,  the  base  is  glabrous 
beyond  the  shoulders,  as  far  as  the  apical  yellow  portion  coarsely  and 
cellularly  punctate  ;  a  few  obsolete  cells  extend  on  the  yellow  apical 
part,  which  is  more  than  a  third  of  their  length.  Scutellum  yellow, 
but  metallic  blue  at  the  base.  Legs  and  underside  yellow,  apices  of 
the  tibiae  and  the  tarsi  fuscous. 
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A  flitigle  specimen,  the  anteon®  are  Icat  with  the  exception  of 
two  jointa* 

4<  Telefhorub  brahminicus,  sp*  nov. 

I^ivttSf  antennisf  paiporutn  articulo  ultimo  pedihuxque  ni^ris,  hU 
basi/ulvw;  elytris  nigro-cmrukis^  ^uhnUidkt  granuhm-rugosls^ 

Long.  12  millim. 

Hah,  India,  Assam • 

Head  and  thorax  fulrous,  im  punctate^  finely  pubesceat ;  anteiins 
entirely  black.  Thorax  rather  narrower  in  front  than  at  the  base, 
the  margins  verj  little  reflexed,  the  disk  channelled,  and  rather 
tumid  on  each  side  of  the  centre^  transversely  impressed  in  front, 
Scutellum  red.  Elytra  rather  rugulose,  not  shining  except  at  their 
base ;  underside  yelbw.  Legs  black,  excepting  the  coxse,  the 
trocbanters,  and  the  inner  side  of  the  femora  at  the  basea. 

Two  specimens  in  my  own  collection,  one  in  the  CalcntUi 
Museum^ 

Ots.  In  one  of  these  the  antennee  arc  loat  except  the  two  basal 
joints,  which  are  fukoua  beneath. 

5.  TeI'EPBORUS  dru  BALIS,  sp.  nov,  ^H 

Fitivui ;  antennis  (articaiis  riuohns  primis  exeepth)^  pafporum 
apicibus^  tihiis  larmsque  nigriM ;  elyiru  piumteo-cmruleMt  «Hd- 
pubeMcentihuM^  BuhtiUttr  ruguhms,  i^M 

Long,  12  millim*  ^H 

Hah.  India,  Dibru. 

Head  and  thorax  lulvoii^,  impmictate,  sparingly  pubescent,  the 
latter  with  ite  aides  considerably  narrowing  from  the  base,  and  with 
a  slight  conatriction  before  the  front  margin  ;  the  disk  smooth  and 
shining,  not  channelled  but  uneven,  and  almost  tuhercularly  elevated 
on  each  side  of  the  middle ;  the  base  finely  margined,  tbe  aides  not 
reflexed  at  all,  towards  the  hind  angles  with  longer  thicker  pubes- 
cence. Scutellum  red.  Elytra  dull  leaden  blue,  almost  black;  the 
shoulders  highly  carinate,  shining.  Body  beneath  and  legs  yellow  ; 
tibise  and  tarsi  black.     Tbe  hind  tibiae  slightly  bent. 

A  single  specimen  in  niy  own  collection* 


d-  Telephoeus  viator,  ap.  nov. 

Niger;   capite,  proihorace    dt/t risque   luridk,    eoxis   interne    M 
abdominis  segmenits  quinque  basulihuM  flavo-marginatis.        ^_ 
Long.  12  milhm.  ^| 

Hah.  India,  Khasia  Hills,  2000  feet  elevation.  ^ 

Head  and  thorax  fnhous,  impunctate,  shining ;  antcntiie  black, 
basal  joint  yellow  beneath  ;  tips  of  the  mandibles  and  palpi  fuscous* 
Thorax  narrowed  in  ^ont  from  the  base,  not  distinctly  cbanneUed. 
but  tumid  on  each  aide  of  the  middle,  a  Utile  constricted  near  tbe 
front,  the  sides  (as  in  T.  crurulisj  not  re  flexed.  Scutellum  yellow, 
Infuscate  at  tbe  base.  Elytra  dull  ochraceous,  thickly  pubesceat, 
with  scarcely  any  sculpture.  Underside  and  legs  greybh  black ;  Up 
of  the  mxm  and  margins  of  the  abdomen  yellow. 
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One  spedmeD. 

For.  f  Body  beneftth,  coxae,  trochanten,  and  base  of  the  thighs 
jeUow. 

Hab.  Khasia  Hills.    One  spedmen. 

I  cannot  from  the  single  spedmens  before  me  detennine  whether 
these  are  distinct  spedes,  the  structure  appears  to  be  the  same  in  both. 

7.  Tblephorus  sbmiustus,  sp.  nov. 

Nigro-wbdnertu* ;  ettpUUfinmie^  atUemutnm  artkidoprmo^pro- 
tkorace  fewMribusque  antieit  ei  wUenmediU  ban  firnns  ;  efytris 
sardide  Iwidis,  pubeicenHbus,  bam  nitidis  nigro-phambeis. 

Long.  9-10  millim. 

Hab.  India :  Assam,  Sibsaugor  (Mafor  Oodwrn-Justen). 

A  feebly  built,  soft-looking  spedes,  which  will  be  easily  recognised 
by  its  peculiar  coloration.  The  head  is  black  aud  shining,  the  front 
from  the  insertion  of  the  antennae,  and  underside  excepting  the 
cheeks,  yellow ;  the  antennae  ashy  grey,  yellowish  at  the  base,  the 
palpi  fuscous.  The  thorax  is  suborbiculate,  wider  than  long, 
mipunctate  and  shining,  the  lateral  margins  and  the  base  gently 
renezed.  The  dytra  appear  to  be  very  soft  in  texture,  being 
shriTcUed  in  all  the  specimens  ;  they  are  granulosely-subrugose,  of  a 
pale  sordid  yellow,  indeterminately  black  at  the  base,  the  rather 
strongly  raised  shoulders  being  shining  black.  The  body  is  ashy 
grey,  the  abdomen  nearly  blade.  L^  black,  the  front  coxae  and 
femora  excepting  at  their  tips,  and  the  middle  femora  at  the  base 
for  half  the  length,  and  their  coxae  internally,  yellow. 

Three  spedmens  in  my  own  collection,  and  one  in  the  Calcutta 
Huaeum. 

8.  TeLEFHORUS  8TYOIANU8,  Sp.  UOV. 

Aier,  nitidus;   elyiria   subrugulotis,  mUura   margineque  lateraii 
tenuimme  aUns ;  abdomima  segmenHs  singulis  albo-marginatis. 

Long.  7^  millim.     c^  $  . 

Mas.   Segmentis  tribus  uUinds  ventralibus  divisis  ei  imbricatis, 
protharacis  margine  lateraii  infra  medium  plicato. 

Fem.  Segmento  sexto  ventrali  bi/ossulato  ei  Itevigato, 

Hab.  South  India  (Mus.  Calcutta),  Mt.  Kodeicanel  (/.  Oastets). 

The  antennae  are  rather  long  in  the  male,  being  about  the  length 
of  the  body,  those  of  the  female  are  shorter.  The  mandibles  are 
pitchy  red.  The  thorax  about  as  long  as  wide,  none  of  the  angles 
distinct,  but  the  margin  is  raised  and  a  little  thickened  at  the  front, 
plicate  a  little  below  the  middle  of  the  side,  forming  in  the  male  a 
narrow  notch,  below  which  the  margin  is  bidentate ;  but  this  structure 
is  not  apparent  in  one  of  the  two  spedmens  of  that  sex  nor  in  the 
female.  The  apical  ventral  plates  of  the  male  have  their  two  halves 
somewhat  inclined  so  as  to  form  a  Y,  and  are  divided  in  the  middle 
much  as  in  the  Central-American  genus  Discodon,  Gorh.  It  is 
probable  that  a  new  genus  will  have  to  be  proposed  for  the  present 
miect  and  its  allies  in  the  east. 
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9^   TeLKFHORUS  BEMIFULTtr%  tp. 

Ater^  niiidus ;   elytri*  suBru^osis,  dimidia  ba&aU  sordide  ockraeeiM  i 
prothorace  quadrate ,  medio  iate  fossutato.  ^h 

IIa&\  South  India,  Mt,  Kodeicanel  (Castett), 

The  head  and  thorax  are  hEack  and  shilling,  the  mandibles  anc 
front  of  the  ctypeus  are  obscurely  red.  The  thorax  b  small,  square 
witli  nil  the  angles  distinct ;  the  elytra  are  narrow,  a  little  wider  thai 
the  ihora^t,  shining,  but  not  smooch,  haTing  a  subnigose  sculpture 
which  is  rouf^hest  on  the  black  apieal  half.  The  legs  and  bodj 
hi- neat li  are  blacky  the  claws  are  simple.  The  anleunse  are  entirelj 
black,  their  joints  (excepting  the  short  second  one}  elongate 
iubequ^il  in  length,  and  not  at  all  serrate. 

One  specimen* 

06a.  This  species  has  the  appearance  of  a  small  Rhagonycha^  bnl 
is  separated  by  the  simple  clawB^  ^h 

10,  TELEPHOnua  MANDUCATtlS,  sp*  nOT,  ^^ 

Fiavus ;  fintennUt  pedibus  {tibiarum  femorumque  hu^ibus  praief 

rnh^ii)  ni(/ris  ;  elyiris  mtidiBj  niffrg^sciit  6a$i  et  mar^inibi^ 

latera  fi6  us  flavii. 

Long.  9  millim.  ^H 

Hab,   India.  'W 

The  head,  thorasr,  the  entire  body  beneath,  the  coxae,  trochaniera 

bane  of  the  femora  and  basal  half  of  the  tibl^,  as  well  as  the  base  o 

the  elytra,  with  their  lateral  margins  to  within  about  one  third  o 

their  length  at  t lie  apex,  are  yellow.     The  thorax  is  wider  than  long 

with  its  surface  even  and  smooth,   the  margins  a  little  expaudet 

laterally.     The  autennee  are  entirely  black,  rather  stout  and  com 

pressed,  and  about  two  thirds  of  the  length  of  the  body. 

This  is  a  distinct  jspecies,  lor  the  identiiicatioo  of  which  the  cba 
racters  above  given  will,  I  believe,  prove  sufficient,  I  have,  however 
only  seen  one  example,  sent  to  me  by  Mr*  A*  E.  Hudd,  of  Clifton 
Bristol,  without  more  particular  indication  of  the  locaUty. 

11.  Telephorus  Bunm,  sp*  nov.  ^1 
Fimmt ;  animnis  (bmi  excepia)  iarsisque  ni^rist  elytrorum  qmark 

parte  apimli  indeterminaie  nipro-fUscQ-  jm 

Long*  11  milUnu  ^^ 

Hub.  India. 

Head,  prothorax,  and  elytra  very  imooth,  the  latter  sHghtli 
pubetctnt.  Tliorax  traasverse,  the  sides  and  front  rounded  so  as  It 
leave  no  anterior  angles ;  the  base  nearly  s^traight,  finely  margined 
all  the  margins  a  little  reflexed.  Legs  rather  robust,  hinder  libis 
gently  curved,  tarsi  with  their  basal  joint  equal  to  the  next  thret 
Abdomen,  body  beneath,  legs  excepting  the  tarai  entirely  dea 
ocbraeeous  yellow, 

Tbii  species  is  only  imperfectly  Imowii  to  me,  and  caEoot  b 
ftiUy  described  at  preseat. 
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Oommmacated   to   me   by    Mr-   A*   E*    Hadd,    with    nti   other 
loc&litj. 

LI  2.  TeLEPHOR.09  insula RtS^  Spi  DOT.       (PUtc  X.  fig«  6>) 
^Itivus ;  capiU^  antennis  (ariicuh  hanati  excepio)  tarmsque  nigro' 
fusci^  i   eiytris   mtbvtndlhus  granuioso-coriaceist  /ere   opacU  ,* 
ik&raee  nuhquadrato^  dUca  keoi  hand  eanalicuiaio. 
,  Hah,  Andaman  Islands  (colL  Qorkum  \  Mua.  CulcuHu)* 
'Head  fuscousj  neftHj  black  above ;   gular  portmu,   mouth,  and 
palpi  yellow  ;   anlcnnse  about  half  the  length  of  the  body,  their  first 
joint  and  part  of  the  second  yellow,     Thomx  rather  broader  than 
loog,  smooth,  the  entire  margin  rather  re  flexed,  together  with  the 
Kcutellum  and  whole  bod?  and  legs,  excepting  the  tarei,  yellow  ; 
^ytra  rather  parallel,  not  much  narrowed,  of  a  beautiful  bluUh  green, 
soniewhat  opaque  and  roughened  in  a  granular  isaanner^  also  clothed 
With  a  very  short  and  fioe  fulvous  down.     The  abdomen  U  doubly 
excised  at  the  apeit  on  each  side  of  the  middle,  but  the  sei  is  un- 
certain  ;  the  claws  are  simple, 

hi  3,    TeL£PHOEDS   ltICC>BARI!4US,  Sp,  aOTT. 
^Umus;  capite  supra  nigro-fascOj  ant^nnU  corporkfere  hngiiitdim 
MubinfuscatU ;   ore^  pfilpis  et  parte  gulari  teMtacffiit  elytris  06- 
Betire  ctsrulht  genictilis  tarstsque  bruntteu, 
^-*ong,  9  milliuh 
^&6^  Nicobar  Islands  (Mus.  Calcutta). 
Closely  allied  to  T.  insularis^  and  disdngubhed  from  it  chiefly  on 
■ccoum  of  its  smaller  size  and  some  diffcreuces  in  the  coloration, 
while  at  the  same  time  the  antenna  appear  to  be  longer^    The  whole 
P*Pct  is  rather  more  delicately  built,  and  the  sculpture  of  the  elytra 
IS  giiar    There  is  a  aeries  of  specimens  in  ibe  Calcutta  Museum, 
"J*d  it  seems  at  least  to  be  an  insular  form  ofT*  iMularU  peculiar  to 
*e  Micobars, 

'4*    Telefhorus  BiETi,  sp,  oov,     (Plate  X.  fig.  5.) 

^^*S^^o-c^ruletts^  niiidu^ ;   proihorace    transvermm    subquadrato^ 
,/?«vo,  disco  late  nu/ro-caruleGj  ehjtris  mhrugomM  capreo-motmeiM^ 
*:MAtennis  peditusque  nigri^, 
7P«-*g.  15-17  milHm,      ^  2, 
^««.  Thibet,  TitBienl6a  {F.  Biei), 

H^^d  wide,  distinctly  but  finely   punctured^   the  crown  with  a 

'''^^^^tuiiinal  widely  impressed  channel,  with  an  oblique  fossa  on  each 

mt  l>ehind  the  antennae,  the  mandibles  are  testaceous  excepting  at 

Vmx:      tips.    Thorax   wider  tban  long,   the  lateral  margins  rather 

^^^y^  the  base  rather  finely,  reflexed ;  the  disk  ehining  and  glabroua^ 

cUa  tidied  in  the  middle,  the  channel  deep  behind,  obsolete  in  front, 

i^c    angles  rectangular  but  not  distinct.     Elytra  much  wider  than 

the  thorax,  thickly  aud  Enely  coriaceous,  dull  except  at  their  base,  of 

t  beautiful  purple  or  coppery -violet  colour.      Body  beneath  blue- 

b\>ck  or  brojize,  the  legs  black   but  partftking  of  the  colour  of  the 
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body*     AiitenniB  half  as  long  as  the  bodf,  dull  black,  the  baaal 
jointa  blue-black  and  (in  the  tcmale)  the  firat  two  yellow  beneath. 

Two  exam  plea  sent  me  by  M.  R.  Oberthiir  with  the  name  attached 
which  I  haTe  adopted. 

15.  Telkphorus  thibetanus,  fpi  no?* 

Niger ^  parum  nitidua;  prothorace  fiavo^  disco  tale  nigra  niiido; 
elt/ltis  nitidiif  suht Utter  subrtigose  coriaceiSt  mneis. 

Long.  13-14  millim.      d  2* 

Mas.  Unguiculo  exteriore  pediM  anterior  is  ad  buMin  lobo  pat'vulo 
disciformi. 

Fern.  lisdejfi  busi  hamato-denUitis* 

HaL  Thibet,  Tiktsienlou  (K  Biet). 

Similar  in  form  and  build  to  T.  bieti^  but  smaller  and  with 
Bbining  instead  of  duU  el^tra^  which  are  also  differently  c<j1ourfd. 
The  head  ia  more  coarsetj  pnnctured  «ind  h  subrn<^oae  in  front ;  the 
mandibles  are  blacky  as  are  the  antennie,  only  inclining  to  be  pitchy 
at  the  apices  of  some  of  the  basal  joints.  The  thorax  is  more  piine- 
tured  and  its  surface  more  nueven  than  tlint  of  T.  hietit  the  front 
angles  are  rounded  off;  the  lateral  nmrgins  rather  widely,  the  basal 
margin  narrowly,  reficxed*  The  specimen  which  I  think  to  be  the 
male  has  the  elytra  narrower  and  more  parallel ;  the  antennee  are  as 
in  T.  bietif  abont  half  as  long  as  the  body. 

Two  specimens  communicated  by  M.  E.  0 berth iir. 

16.  TeLEFHORUS  OBEHT»U£RI,  sp.  HOT. 

Niger^  parufn  nltidus^  prothorace  (macula  discoidtdi  e^cepia)^ 
me^osimmo,  pedibm  (iarns  nigris)  anienfianim  articuh  primo^ 
abdominis  Umbo  laterali  et  npice  Jlavis ;  ebjlris  viridi-c^eruieis, 
gubn it idis,  gran utoso -su hrugoiis. 

Long.  12  millim. 

Hub.  Thibet,  T^tsienlou  (h\  Biet). 

Head  black,  mandibles  at  their  base,  and  beneath  except  the 
cheeks  red  j  crown  obsoletely  canaliculate,  closely  and  strongly 
punctured.  Thorax  as  long  as  wide^  with  only  a  few  scattered  and 
not  deep  punctures ;  disk  uneven,  reddish  yellow  with  a  transverse 
spot  inilcnted  in  front  black,  the  margins  not  reflexed,  but  finely 
margined  behind,  as  well  m  the  base,  the  disk  tumid  and  obsoletely 
canaliculate  towards  the  base.  Elytra  bluish  green,  two  costae  on 
each  are  rather  distinct,  and  their  stirfaee  ia  rather  more  coarsely 
grannlose  than  in  T.  bkti.  Legs  red,  tarsi  black.  The  inner  claw 
of  the  anterior  pair  hamate  at  their  bases. 

Two  specimens  (one  is  imperfect  and  the  tarsi  are  missing)  from 
M.  R*  Oberthiir. 

17.  Telephorus  I  m  PER]  a  lis,  sp*  nov.     (Plate  X,  fig.  S*) 
Nigro-emrtiieus,  nitidus  (  prothorace favo^  mbquadratOj  maculiM 
duabu^  nigris,  an  tennis  sybtus  et  ad  apices  ochraceis  ;  abdomine 
nigrOi  optwo,  iuteo-iimbato  ;  elgtris  c^rutds* 
Long*  20-23  railUm.      ^  9. 
HaL  China,  Kiukiang  (Pratt). 
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The  general  colour  of  this  species  is  steeUbloe,  the  legs  beiog  of 
the  same  colour  as  the  bodj,  with  the  tarsi  duller  and  blacker.  The 
head  is  large  and  verj  shining,  without  punctuation,  excepting  that 
the  front  edge  of  the  clypeus  is  rugose ;  the  mandihles  are  jeDow 
extemallj  at  their  bases,  the  palpi  are  black,  the  antennse  hare  two 
joints  at  the  base  shining  black,  those  following  are  doll,  bdng  Tery 
finely  pubescent,  these  are  fuscous  above;  all  the  joints  are 
oehraceouB  beneath,  the  three  before  the  apical  one  being  almost 
entirely  ochraceous,  and  the  apical  one  being  black  at  the  tip.  The 
thorak  is  rectangular,  slightly  transverse,  yellow,  smooth  and 
shining,  with  two  roundish  black  spots  on  the  disk  placed  near 
together,  but  rarely  united.  In  very^large  females  the  front  of  the 
thorax  is  a  very  little  wider  than  the  base,  and  the  head  is  then  very 
large.  The  elytra  are  of  a  deep  indigo-blue,  duU,  being  very  finely 
coriaceous,  but  a  little  shining  at  the  base  ;  their  sides  are  (when 
not  shrivelled)  parallel ;  the  wings  blackish. 

18.  Tklephorus  NOBILI8,  sp.  uov.     (Rate  X.  fig.  9.) 

Nigro-mthmridis,  nitidus;  prothorace  oMranHaco,  maeuiis  duabus 
migris;  antennis  fugets^  bati  subhu  ochraceis^  elyiris  viridibus  ad 
apieem  aeuminatis  ;  abdomineflavo,  ntrinque  nigro-maculato. 

Long.  18-20  millim.      c^  $  . 

Hab.  North  China  (coll.  Gorham) ;  Fnchau  (Leech). 

This  species  is  allied  to  T.  imperialism  but  is  amply  distinct.  The 
head  is  shining,  but  is  minutely  punctured,  the  mandibles  and  palpi 
yellow,  but  partly  pitchy ;  the  antennse  are  paler  than  in  T.  imperiaUsy 
and  the  second  joint  is  only  smooth  above,  the  apical  joint  b  quite 
pale.  The  thorax  in  the  Fuchau  examples  (two  in  number)  is  of  a 
fine  oranee-yellow,  in  the  N.  China  specimen  paler  yellow ;  that  of 
the  fenule  is  wider  and  distinctly  transverse ;  the  two  spots  as  in 
7*.  imperialis.  The  elytra  are  very  wide  at  the  base,  with  very 
prominent  shoulders :  at  this  part  and  across  the  base  they  are 
very  shining  and  metallic,  beyond  the  middle  they  are  finely  and 
closely  rugulose  but  more  shining  than  in  T.  imperialis.  The  scu- 
tellum  b  of  the  greenish-black  colour  of  the  metastemum.  The  legs 
are  blubh  black  with  black  tarsi.  The  abdomen  b  yellow,  the  first 
six  s^ments  with  a  black  spot  on  each  side. 

There  b  a  specimen  in  Mr.  Leech's  collection  from  Fuchau  which 
b  not  only  much  smaller  (about  15  millim.),  but  also  differs  in 
having  a  single  discoidal  patch  on  the  thorax,  and  one  in  my  own 
collection  from  North  China  has  a  subdivided  discoidal  patch  and 
has  blue  elytra.  These  specimens  bear  therefore  somewhat  the  same 
relation  to  T.  nobilis  that  T.  regalii  does  to  7.  imperialis  and  may 
possibly  be  dbtinct. 

19.  TbLSPHORUS  RBGAL18,  Sp.  UOV. 

Nigro^aruleus,  nitidus;  prothorace  flavo,  subquadraio,  disco  nigro; 

antemUs  subtus  et  ad  apices  ochraceis;  abdomine  nigro,  opaco, 

iuieo-limbato  ;  elytris  cteruleis. 
Long.  18-22  millim.     a  2  • 
Hab.  China,  Kiukiang  (Pratt). 
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This  species  is  very  closely  allied  to  T.  impfriulu,  and  indeed  at 
first  sight  only  differs  from  it  in  ha  ring  the  disk  of  the  thorax  with 
n  hlftck  patch  of  irregular  shape,  indented  in  front  and  at  each  of  its 
hinder  angles.  It  will,  howerer,  be  found,  I  believe,  to  be  distinct ;  it 
is  rather  smaller  and  narrower,  and  upon  dissection  of  the  male  the 
genitalia  are  found  to  be  dark  in  colour,  and  the  lateral  styles 
(sa^itta?)  more  widely  separated,  wider  and  more  hamate.  These  are^ 
differences  which  are  recondite,  and  do  not  properly  corae  within  th© 
scope  of  the  present  paper.  About  half  a  dozen  specimens  of  this 
insect  were  collected  by  Mr.  Pratt. 

20,  TEL£PHoRtr6  L£:ECeiANtJs,  sp.  nov. 

Fktviis;  tapite  supra  (fronte  excepta)  ni^ro-emrulea  ;  protkorticu 
diavo^  femorum  aptcihus  genwulUque  nigrit ;  el^trU  mridihui^ 
hast  micantiOus ;  scuttllo  nigro* 

Long-  17-18  millini.      S  ?■ 

HaL  Kiukiang  (Prati). 

Head  above  behind  the  insertiGn  of  the  antenna;  blue^  black, 
smooth,  with  only  minute  punctures  which  are  furnished  with  short 
hairs  ;  front  of  the  head,  nutennsc^  and  palpi  yellow,  tips  of  the  man- 
dibles pitchy.  Thorax  quadrate,  yellow,  with  a  nearly  round,  not 
very  large,  discoidal  black  patch.  Legs  and  body  beneath  entirely 
yelloiv,  excepting  that  about  a  third  of  the  femora  at  the  knees  and 
the  extreme  base  of  the  tibise  are  blacks  The  elytra  are  bright 
green,  finely  granulate,  very  shining  at  their  basts, 

Var.  ?  Thorax  with  two  almost  united  black  spots  ;  elytra  hlne- 

Hah.  '*  North  China  "  {coiL  Gorham). 

This  is  possibly  identical  with  21  viridipmnis,  Kiesen.,  from  Japin. 

21,  Telephorus  leechtanub,  var,  j^neipennis. 

Major f  Intior  ;  elgtris  €£neis^  ahdomine /u^eo  teataceO'inarginato. 

Hah.  Kiukiang  {Pratt), 

This  insect,  of  which  I  have  only  seen  one  specimen,  only  differs 
from  T.  hfckianus  in  having  the  elytra  brassy,  less  shining  at  the 
base,  the  head  quite  black  at  the  base  instead  of  being  blue-black. 

22,  Telephorus  ccelestis,  ap,  nov,     (Plate  X*  fig.  7-) 

Badim ;  femorum  apicibuSy  tihus  {duahus  poHerwrihus  e^ceptis) 
iarmque  nigris ,-  clijtris  Imte  Ci^tnleis,  niiidis. 

Long.  \4-lH  millim.      d*  $* 

Huh.  Kinkiatig  (Pratt). 

Head  entirely  bright  chestnut-yellow,  only  the  tips  of  the  mandibles 
pitchy,  antennte  yellow.  Thorax  square^  that  of  the  male  a  little 
narrower  in  front  than  at  the  base,  entirely  yellow,  Scutellum, 
body,  and  legs  yellow,  with  the  exception  of  the  tips  of  the 
femora,  the  tibiie  and  tarsi  of  the  ariterior  and  intermediate  pairs, 
and  the  tips  of  the  tibioe  and  tarsi  of  the  posterior  legs,  which  are 
black.    Elytra  bright  azure-blue,  finely  nigulose,  but  shining  through- 
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Many  eicamptes  ofthb,  which  h  one  of  llie  moEtt  beautiful  of  the 
Xelephoridae,  were  captured  by  Mr,  A,  E.  Pratt  at  ikiukUogt 

23.  Telefhorus  viOLACEifiKHis^  ap.  tiov. 

Badius  ;  /emontm  aptct^uSt  tiMh  far^sque  ni^ru;  ileitis  molacH*^ 
nitidis  ;  antennis/uscis^  articulis  duobus  ban  rujk, 

XfOng.  20  miUiEn.      $  • 

^^5.  Kiukiang. 

Xi^rger  than  T*  ctjfU$ti$,  aoJ  diS'enng  irom  it  W  the  hind  tiblee 
being  entire!^  black  and  by  the  fuBCous  autenn^.  The  elytra  are  of 
i  d*ep  violet ;  and  the  whole  m.fect  is  wiJer  and  more  robustly  built 
ihan  T,  coF^ea/iJ,  thoughj  as  there  is  only  one  female  example  among 
the  many  Telephoridie  collected  by  Mr.  Pratt,  it  is  not  possible  to 
give  Gotnparatire  chHraelers.  The  elytra  are  rugulose^  ant!  almoat 
piij:ietiired  externally  near  the  shoulders,  internally  and  towards  tbe 
apex  they  are  obsoletely  rugose,  but  shining. 

2-1*     TeLEPBORUS     {AnCISTEONYCHA)     FRATTlANtri,     Sp*     BOF- 

(Plme  X.  fig.  3.) 

iVi^rt* ;  eopiie^  protharace^  ^cuielh^  femomm  (maris  poiierioril/Ui 
mxteptis)  it  anicnnarum  urticuiQ  prima  rufii^  hoc  nigra-mavuiatQ* 
Long.  12-13  tnillim.      J  2. 

Mas.  Abdomine  nigrOy /emortbuM  po^ticis  concoioribus. 
^em,  Abdomine  ni^ro^fcmoribus  omnibus  tasi  rufitt. 
Bah.  China,  Kiukiang  {Pratt). 

fiend  and  thorax  orange^red,  shining  :  the  former  eiceavate  between 

the  eyes,  the  tips  of  the  mandibles  pitchy ;  eyes  smnll  but  prominent  j 

antennae  long,  their  basal  joint  yellow,  spotted  with  fuscous  above, 

tbe  following  jointa  fuscous,  the  third  shorter  than  the  fourth  and 

fiUceeeding  jcints,  the  apices  of  the  fourth  to  the  eighth  joints  slightly 

p^od\lced  at  the  tips  internally.     The  thorax  squarish  with  rounded 

front  angles,  channelled  in  the  middle,  and  strongly  tumid  on  each 

^de,     Scntellum  and  bases  of  the  four  anterior  femora  with  their 

^''o chanters  and  coice  yellow,   as  is  also  the  mesosternurn.     The 

^'ytra  are  dull  black,  granularly  rugose  and  with  one  or  two  distinct 

aervures.     The  female  has  the  body  beneath  yellow,  the  anterior 

€lawa  being  also  hamate,  with  a  tuft  of  setBe  from  the  hook  at  their 

base. 

25.   TELEPHORtrS  (AnCISTRONYCH  a)  ORIENTALIB,  Sp.  nOV. 

iMfidt  ocAraeeUM  ;  antennis  {articulis  duobus  primis  ea^eeptis)  in- 
fuacatis ;  prolhorare  Qhtongn-snbquadrato^  dhcu  inmquaU^  nitida^ 
pastime  langitudinutiter  impresso ;  tlytris  opaeii^  subrugosii^ 

Long.  14-16  millini.      $. 

Hai.  Fuchau  (G.  Lewis;  S,  Leech) ;  Kiukiang  (Pratt). 

This  is  u  narrow  species,  with  the  legs  rather  long;  it  is 
mktly  ochraceoua  yellow^  with  the  exception  of  the  antennae  (of 
'"bich  the  third  to  the  apical  joints  are  fuscou*,  but  have  neverthe^ 
'f«a  their  bftsea  yellow),  and  the  fouilh  bilobed  joint  of  the  tarsi, 
w^icii  is  also  fuseons.     Tbe  head  is  smooth  and  shining,  under  a 
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strong  lens  U  U  very  closely  and  vtrj  finely  punctured*  The  ihomx 
ia  longer  than  wide,  very  shining ;  the  disk  is  fiady  but  deeply 
channelled  behind,  the  channel  ending  in  a  wide  uudefiued  depression, 
The  elytra  are  rough,  each  with  two  nervnrea  rather  distinct,  their 
bales  (as  uBual  in  this  section)  a  little  shining* 

Specimens  of  this  insect  were  given  me  many  years  ago  by  Mr, 
Lewis,  by  whom  they  were  captnred  at  Fuchau  ;  it  reminds  one  of 
the  European  71  lwidu$. 

26.  Telephorub  (Ancisteonycha)  bartoni^  ap*  nor. 

Sordide  ochraceust  parum  nitidm  ;  capitis punctOt  prothoracis  disco 
utrifique,  macula  Hneari  obliquUf  uutenniM,  palpis^  femoribuM 
e^terne,  tibiis  tarsisqtw  nigris* 

Long.  15-16  millim,      5* 

Mab,  North  China  (coll,  Gorham)^  Kiokiang  (Pratt). 

This  13  a  more  robustly  built  and  wider  species  than  T,  orien talis. 
The  head  and  thorax  are  more  pubescent  and  rougher^  though 
distinct  punctures  hardly  ertist,  except  on  the  clypeus.  The  thorax 
b  fully  as  wide  as  long  (in  large  females  perhaps  a  little  wider)^  the 
middle  of  the  di^k  with  a  short  hut  deep  channel^  on  each  aide  of 
which  it  is  widely  tumid,  the  tumid  part  obliquely  marked  with 
bluish  black,  the  mark  reaching  close  to  the  reflexed  margin. 
Scutellum  yellow,  but  surrounded  when  exposed  by  darker  mark- 
ings ;  elytra  ochrBceous,  dull  and  more  gr?inulosely  rough  near  their 
apices*  Legs  robust  and  pubescent^  black,  but  the  underside  of  the 
femora,  the  coxbc  and  trochanters,  and  occasion  ally  the  tips  of  the 
tibise  are  yellow.  The  abdomen  is  of  a  more  sordid  ochraceons 
colour  with  the  dorsal  surface  black,  but  the  apical  veutral  segment 
is  clearer  yellow.  The  antenna;  are  black,  with  the  underside  of  the 
two  basal  joints  yellow. 

Two  or  three  specimens  of  this  insect  were  sent  me  by  Mr^  S. 
Barton  and  are  In  belled  "  N.  China ;  *'  about  a  dozen  examples 
were  collected  by  Mr.  A,  E.  Pratt  at  Eiukiang. 

27.  Telephortjs  sinensis,  sp.  nov* 

Piumbeo-ni^er  ;  capitis  f route  ^  pi'ot  Horace  {margine  ant  tea  iate  ti 
macuh  discmdali  hand  bene  discreta  e^ceptis),  femmbus  basi^ 
co^gf  irochanteribus  el  corpore  subtus  flox^i^. 

Long.  15  millim.      J  2  ■ 

Hah.  Fuchau  ({?.  Lewis). 

Head  fuscous  black,  with  the  front  and  gular  parts  yellow,  tips  of 
the  mandible  and  palpi  black;  aotennse  black,  only  the  basal  joint 
yellowish  at  its  base,  almost  as  long  as  the  body  in  both  sexes  ;  eyes 
very  prominent,  almost  as  in  Fodabrus.  Thorai  nearly  square.  In 
the  male  a  very  little  longer  than  wide,  margins  very  little  reflexed  ; 
the  disk  rather  strongly  tumid  on  each  side  of  the  central  channel, 
slightly  pubescent;  yellow,  with  the  front  margin  rounded  and  a 
little  raised,  black,  this  colour  following  the  form  of  the  inserted 
head,  and  with  a  very  undefined  central  spot.  Elytra  dull  fuscous 
blacky  opaque*     Legs  fuscous  black,  the  base  of  the  thighs,  coxsDt 
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troehaiitera,  and  body  ycllaw,  some  of  the  ventral  aegmeDts  faintly 
clouded  ia  the  middle. 

S\x  specimens  captured  by  Mr.  Lewis  are  in  my  own  collection » 

28«  Telephorus  K1UKIA!SGANUS«  8p«  itov. 

Pium&e0-niffer  ;  prothartJce  pedibusque  ntjis^  kis  iihiarum  baMus 
tarsigque  ni^o-piceis,  ilio  disco,  untenmt  artimlis  duobus  bmal-^ 
i^m,  ubdominisque  apice  rufescentibui* 

Long.  12  millim.     d* 

Mas?  Abdominis  se^ment^  tepjnno  nmtrali  late  diviso,  utrinque 
profun  de  fossu  lato, 

Hab.  China,  Kiukmng  {A.  E,  Pratt). 

Var*  tharaet  toto  m/o. 

The  head  tn  thk  insect  is  much  tisrrowed  behind  as  In  T.  mnmsji, 
long  but  shorter  than  in  that  species*  and  with  the  basal  and  some- 
tjnjes  the  second  joints  nifous*  The  thorax  is  orbicular,  but  longer 
Chan  wide  in  some  specimens,  while  equally  wide  and  long  in  the 
'variety  and  in  other  specimens.  The  scutellum  is  fuscous  (but 
yellow  in  the  variety) ;  the  elytra  are  smoky  black  with  a  blue  tint, 
opaque  but  very  linely  sculptured,  and  pubescent.  The  greater  part 
of  the  head  is  narrowly  yellow ;  the  breast  and  abdomen  are  ashy 
lUckr  but  all  the  segments  are  margined,  and  the  curiously  formed 
eubapical  segment  is  reddis^b  yellow. 

20*  Telephobtts  ptrRPUREiPKNNis,  ap.  noT,     (Plate  X»  fig.  4.) 

Niger,  tmbnitidus :  promt  a  suborhivulQri,  limbo  toto  angustius 
refiexot  pice&cente ;  tbjtris  purpureis^  pube  brevi  concohre  dente 
vesiiiis ;  antfnniB  corpore  puuh  brevionbus^  simplicibus* 

Long.  14  millim, 

Bab.  China,  Kiukiano:  {J.  E.  Pratt). 

Tbe  head  is  ratber  small,  even  with  the  eyes  (which  are  pro  mi  neat), 
not  being  so  wide  as  the  thojax ;  the  mandibles  piteby  ;  tbe  cheeks 
10  front  of  the  antennae  with  a  pale  spot.  The  thorax  blacky  with 
tbe  margins  neatly  raised  and  paler,  the  reflexed  edge  being  even 
teiticeous  beneath*  Tbe  form  is  orbicular  but  generally  longer  than 
wide,  and  with  the  base  rather  straight,  its  disk  smooth  and  shinmg 
and  lumid  on  each  side  o(  the  middle,  leaving  a  roughly  formed 
channel ;  only  the  very  finest  pubescence  can  be  observed  under  the 
atfongest  lens,  and  that  only  towards  tbe  sides.  Elytra  rich  dark 
purple-red,  obsoletely  costate. 

The  thorax  in  this  species  is  formed  as  In  T*  Mukian^anus,  and  will 
prevent  its  being  confounded  witli  species  of  Lt/cocents^  which  in 
colour  and  theclothiog  and  the  cosstation  of  the  elytra  it  approaches. 

Three  specimens.  The  last  Tcntral  segment  has  a  broad  and 
triangular  impression,  but  the  sex  is  uncertain. 

30»   TeLEFHORUS  METALLEStEN^,  Sp.  UOV. 

Fkmmi  capite  supra  {fronte  excepts)  prot ho racisque  macula  parta 
discoidali  nigrtSt  efyiris  plmnbeis  vei  subvirldibus ^    antennit 


108 


EKT.  H^  g.  GORHAM  Olt  N£W 


[Mar.  5, 


ttrticuiis  dtiobus   printis  prmtermissU^   pectore   ei   abdominis 

seffmentis  quinque  ventraUhuM  in  medio  J\tscis* 

Long*  12-13  millim*      d  ?* 

HaL  China,  KmkiRng  (Pratt), 

The  head  in  this  species  is  broad  and  not  much  narrowed  behind, 
the  eyes  are  prominent,  the  front  and  gular  part  ore  yellow,  the 
hasal  half  and  cheeks  bkck.  There  is  a  deep  fossa  between  the 
antennee,  the  latter  are  fuscous  but  yellowish  beneath,  and  two  joints 
at  the  base  are  entirely  yellow.  Thorax  small,  square,  with  an 
irregular  impression  in  the  centre  of  the  disk*  ScuteUum  blackiah 
or  fuBconSj  becoming  yellowish  at  its  apex.  Elytra  broniy  green  or 
leaden,  rather  shining,  sub  rugose.  Legs  yellow.  Breast  fitBcous. 
Abdomen  fn scons  on  the  dorsal  side,  margined  with  the  yellow 
colour  of  the  underside,  of  which  only  the  middle  of  each  of  the  Brat 
^Te  segments  has  an  infuscate  cloud. 

Several  specimens  of  each  ses. 

3L  Telephorus?  flavicorkis,  sp.  nov. 

Flatus  ;  capite  et  ^enis  nigria^  pectore  abdomineque  fttgeiMf  elytris 
subviolaceii. 

Long.  9  millim. 

Hab*  FuchanH,  China, 

Front  and  gular  part  of  the  head,  autennie,  and  palpi  clear  luteous 
yellow  i  the  antennse  three  fourths  of  the  length  of  the  body,  the 
basal  joints  from  the  second  to  the  eighth  compressed,  and  from  the 
fourth  to  the  eighth  having  their  (inner!)  edge  a  little  produced  at 
the  apex,  the  eighth  itself  having  this  part  produced  go  as  to  form  a 
smali  spur,  the  three  terminal  joints  simple ;  all  the  joints,  except 
the  Tery  short  second,  elongate.  Head  wide  across  the  eyesj  much 
narrowed  behind,  punctnred  obsoletely  and  uneven,  the  basal  part 
black*  Thorax  yellow,  once  and  a  half  as  long  as  wide,  uneven,  the 
aides  deflexed.  Elytra  dark  violaceous,  nearly  black.  Legs  yellow, 
tarsi  long,  faintly  fuscous  at  the  tips ;  claw-joint  thin  and  long,  claws 
simple. 

A  single  specimen  of  this  curious  insect  taken  by  Mr.  G.  Lewis  at 
Fuchau,  and  given  to  me. 

Lycocbrus,  genus  novum, 

CorptiM    Lyciforme,    supra   breviter    puhescem,      Antennrt   ultra 

articttium    sfcundum    comprvsste,    gcrrata^t    ariiculiM  sejcto   ad 

undedmum  semim  attvnnuiis*     Palpi  sictit  in  Telephoro.     Pro-, 

thorax  iatmhm  hand  marginutis  vet  rf/?f->*»W.      Eltfira  moUia^ 

0  bsolete  €osta  ta,  Mq  u  amose  pu  bescen  tia .      Ungues  simpUces. 

This  new  genus  is  very  difficult  to  characterize.     The  insects  for 

which  I  propose  the  name  are  true  Telcpborids,  but  have  very  much 

the  appearance  of  Lf/ddtSf  especially  of  the  genus    Cuhchromus. 

The  head  is  exserted,  but  yet  seems  in  close  connection  with  the 

thorax.     The  latter  is  very  different,  to  that  of  any  Telephorid  known 

to  me,  the  sides  not  being  margined  or  expanded,  narrowed  from  the 

base  (in  all  the  three  species  known  to  me),  and  clothed  with  a  fine 
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•dpreued  pobescence,  which  is  thiakest  mt  the  hind  aDgles,  these 
Utter  are  acute  but  not  projectug.  The  hody  beneath  does  not,  so 
far  as  I  can  at  present  ascertain,  present  any  difference  from  that  of 
other  TelephoridsBy  and  is  Tery  simple,  and  I  cannot  at  present  find 
any  indication  of  the  sexoal  distinction.  The  Ljfeoeeri  are  plain,  if, 
indeed,  they  ma?  not  be  termed  ngly  insects,  of  a  pale  brick-red  or 
smoky-hlack  colour,  without  any  brilliancy  or  pattern  to  relieve 
them,  and  their  int^uments  are  so  soft  that  all  the  examples  I  have 
yet  seen  are  shrivelled  and  distorted. 

32.  Lycocxrus  8XRRICORN18,  sp.  nov.     (Plate  X.  fig.  10.) 

Niger;  carper e  nitidOf  supra  subsquamoso-pubescens  ;  capitis  vertice, 
prothorace  {pitta  tnediana  parum  distincta  pratermissa)  efytris- 
p^  rufis ;  antetmis  serratis. 

Long.  15-17  millim. 

Hab,  N.E.  India  (coll.  Gorham) ;  Assam,  Sibsaugor  {Mus. 
Calcutta)  ;  Borroi  Dunseri  valley  (Major  Godwin-Austen). 

Crown  of  the  head  ochraceous,  clothed  with  ^Iden  hair.  Antennae 
with  the  basal  joint  stout,  pear-shaped,  the  thickest  end  towards  the 
second  joint,  which  is  short  and  obconic,  the  third  to  the  sixth  joints 
a  little  longer  than  wide,  the  fourth  and  fifth  being  the  widest,  the 
three  terminal  joints  quite  narrow,  the  apical  one  almost  linear, 
lancet-shaped.  Thorax  with  a  short  and  very  obsolete  central 
channel,  clothed  with  golden  squamose  pubescence,  without  trace  of 
punctuation,  the  base  rather  wider  than  the  length.  Scutellum 
smoky  bUck.  Elytra  dull,  sordid  brick-red  ;  humeral  callosity  well 
pronounced ;  there  are  four  or  five  obsolete  costse  or  raised 
nervures  ;  the  surface  is  roughened,  but  neither  punctures  nor  cells, 
nor  indeed  rugosities  are  present,  but  a  close  squamose  pubescence  of 
the  colour  of  the  elytra.  The  body  and  legs  are  entirely  deep  black, 
the  breast  shining  and  impunctate,  the  abdomen  dull. 

33.  Lycocerus  LATERmus,  sp.  nov. 

Niger,  parum  nitidus ;  prothorace  elytrisque  saturate  ochraceisi 

capitis  vertice  obscure  rufoy  antennis  valde  serratis. 
Long.  13-14  millim. 
Hub.  India- 
Smaller  than  L.  serricomis,  and  with  the  antennae  wider  and  more 
distmcUy  serrate.    The  head  is  darker,  being  only  obscurely  red 
behind  the  eyes  above.     It  is  otherwise  similarly  pubescent.    The 
thorax  has  no  dark  vitta. 
Two  examples  in  my  own  collection. 

34.  Lycocerus  decipiens,  sp.  nov. 

Niger ^  parum  nitidus^  supra  parcius  pilosus  ;  capite  (epistomate 
escepto)  protkoraceque  rufis,  nigro-lineatis,  elytris  saturate 
ochraceis :  antennis  filiformibus. 

Long.  12  millim. 

Hob.  N.E.  India,  Dibru. 

The  head  is  red,  excepting  the  front,  before  the  antennse,  and  a 
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dbtinct  linear  black  §pot  upoa  the  crown  ;  the  eyea  are  promment 
and  are  wider  than  the  thorax.  The  thorax  has  the  sides  nearly  | 
parallel,  the  middle  with  a  narrow  deep  channel,  which  is  black  ;  each 
side  of  the  disk  is  widely  and  obliquely  impressed,  but  the  front  is 
not  depressed  as  in  the  two  preceding  species.  The  antennse  are 
longj  being  three  quarters  of  the  lengtli  of  the  body,  and  pubescent,  | 
with  long  pilose  hairs.  The  two  basal  joints  are  blacker  than  the 
rest,  hut  none  of  the  joints  are  smooth.  The  scutellum  is  pitchy 
black,  red  at  the  sides*  The  elytra  red,  with  sqnamose  pubescence 
and  longer  hairs  than  in  the  preceding  species. 

Two  examples  from  Dibru,  and  one  from  the  Naga  Hills, 
The  specimens  are  apparently  males,  but  I  do  not  think  they  caa 
be  referred  to  the  species  with  serrate  antennSD, 

Ohs.  There  is  a  Calochromtis  from  Dibru  almost  exactly  reaem- 
bUng  this  species  in  colour  and  form. 

35,  Lycocerus  CALiGiNOSUS,  sp,  uov.     (Plate  X.  fig.  II.) 

Niffer^  ^hnilidus;  prothoracis  lateribus  supra^  humeriSj  eiyirorum~ 
que  marginihu^  post  ice  obscure  rufis,  genu  et  mandibulis  Jtavis  / 
eiytris  opacts,  Jumeo-cali^nosis. 

Long«  12  millim. 

Mab.  India  (Mus,  Calcutta), 

Head  smoky  black,  rather  shining,  the  cheeks  at  the  base  of  the 
mandibles  and  the  latter  yellow ;  the  antennae  flattened  and  widened 
in  the  middle,  but  hardly  serrate,  two  joints  at  the  base  shining,  the 
rest  smoky  black*  Thorax  with  the  sides  narrowed  from  the  ba3e  ; 
the  disk  as  in  L*  urricomk,  but  rather  even,  not  much  depressed  in 
front,  the  middle  very  obsoletely  channelled,  the  black  vitta  very 
distinct  and  undulate^  the  side  deep  blood -red.  Elytra  smoky  black, 
the  lateral  margin  (excepting  at  the  base)  and  the  apex  reddish,  but 
this  colour  here  is  ill  defined,  the  callus  is  also  red^  Underside 
black  and  a  little  shining. 

A  very  obscure-looking  insect,  of  which  nine  examples  in  the 
Calcutta  Museum  are  all  I  have  seen.  In  some  of  these  the  red 
margin  of  the  elytra  is  complete, 

3(>.  LvcocERtJS  MiLiTARis,  sp,  uov.      (Plate  X.  fig,  12.) 

Ni^er ;  corpore  parum  nitidoy  prothGracis  dUeo  ingfquali^  obscure 
piccMcente,  tlpru  rufo-brunmh^  antennis  aerratk* 

Long.  10-12  millim.      c?  ?, 

Mas,   Antennis  longioribus^  tn'mm ampliatis,  unguicuHs  simplicibu&. 

Fern.  Jntennis  minus  iongis,  articuUs  breviorihus  iaiioribus  i 
unguiculu  anleriofibus  quatuor  primts  bast  hamulis. 

Hab.  China,  Fuchau  ((?-  Lems). 

Eyes  prominent,  head  black  with  the  exception  of  the  cheeks  in 
front  of  the  antennce,  where  there  is  a  pale  spot,  crown  a  Uttle 
shining^  clothed  with  a  pale  golden  pubescence.  An  ten  use  (of  the 
male)  about  three  quarters  of  the  length  of  the  body,  the  fourth  to 
the  end  joints  equal  in  length,  serrate,  the  fourth  to  the  eighth 
widest,  those  of  the  female  wider  and    shorter.     Thorai;  greyish 
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blacky  the  sides  a  little  contracted  in  front ;  the  disk  deeply  sulcate, 
tumid  behind  the  middle  on  each  side ;  the  front  margin  and  sides 
a  little  reflexed  and  often  pitchv.  Elytra  distinctly  costate,  the 
hnmeral  callus  distinct  and  giving  rise  to  one  costa»  between  which 
and  the  suture  are  three  costse,  that  which  is  next  the  callus  being 
prolonged  to  near  the  apex.  Their  colour  is  a  dull  reddish  brown, 
which  is  no  doubt  brighter  in  life,  and  is  restored  by  wetting  them. 
The  body  beneath  is  dull  black,  clothed  with  short  greyish  pubes- 
cence. The  apical  segment  of  the  male  appears  only  to  differ  from 
that  of  the  female  in  being  narrow,  but  cannot  be  well  observed  in 
dry  specimens. 

This  species  has  been  known  to  me  since  1863,  when  Mr.  G. 
Lewis  collected  five  specimens  at  Fuchau.  The  toothing  of  the 
daws  of  the  female  suggests  affinity  with  Ancistronycha,  I  cannot 
at  present,  for  want  of  more  and  sufficiently  fresh  specimens,  deter- 
mine whether  the  same  structure  is  found  in  L,  serrieomis  and  other 
species.  If  it  should  prove  to  be  so,  it  would  not  warrant  the  placing 
of  such  abnormal  insects  in  that  genus. 

37.  Telephorus  ?  sp.  nov. 

A  single  example  of  a  Telephorus  from  Fuchau,  collected  by 
Mr.  Leech. 

38.  HoMALisus?  sp.  nov.? 

A  single  example  from  Kiukiang  (Pratt)  possibly  belongs  to  this 

§enu8 :  this  insect  has  a  strongly  fossulate  thorax,  and  costate  and 
eeply  punctured  elytra. 

39.  Sius,  sp.  nov.  ? 

Hab,  Fuchau  (Leech). 

Two  examples  of  a  small  /SV/m  (6  millim.)  with  black  body  and 
elytra  and  red  thorax,  the  sides  of  which  are  dgubly  and  deeply 
incised,  and  its  disk  deeply  fossulate.  Not  in  sufBcientl^f  good  condi- 
tion for  study,  the  antennae  being  lost,  &c. 

EXPLANATION  OF  PLATE  X. 

Fig.  1.  Telephorus  khaaianus^  p.  97. 

2.  chalybeipennUt  p.  96. 

3.  prattianus,  p.  105. 

4.  purpureipennU,  p.  107. 

6.  6jrft,  p.  101. 

6.  inmtariSj  p.  101. 

7.  ccelestUtp,  104. 

8. imperiaUs,  p.  102. 

9.  nobilis,  p.  103. 

10.  Lycocerus  serricamis, jp.  109. 

11.  caliginotua,  p.  llO.j 

12. milUaris,  p.  110. 
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3»  Descriptions  of  Land-Shells  from  the  Island  of  Koror, 
Pelew  Group.     By  Col.  R,  H»  Beddome. 

[BecdTfld  February  19, 1889,] 

(Plates  XL  &  XIL) 

The  following  intereBttDg  ihells  were  collected  for  Dr<  Hungerford 
hy  Mr.  Gibbon,  who  resides  in  Koror,  or  Coror>  one  of  the  Pelew 
IslatidB. 

1.  DlFLOBIMATmA  I^tlTEA,  Sp»  HOT.      (Pl&te  XI.  figS.   L    1  <3<) 

Shell  sinistral,  bi  oad  oTate,  not  rimate,  thick,  j^ellowbh,  irreguUrlj 
blotched  with  black  towards  the  apex ;  whorU  6^-7^  gradually  in- 
creflsing  downwnrdsj  the  peoultimnte  being  the  largest ;  sculpture  a 
fine,  dose,  regular  oblique  striation  across  all  the  whorh,  last  whorl 
ascendiug  much  on  to  the  penultimate i  a  slight  constriction  on  the 
penultimate,  just  above  the  columellar  margin  ;  peristome  very  thick, 
^  breadth  of  shelly  dilated  at  its  outer  margin  i  inner  Up  much  ex- 
panded, shining,  continuous  round  the  ape^  of  the  aperture,  where  it 
19  faintly  striated  across ;  aperture  vertical,  subquadrate^  furnished 
with  a  tooth-like  process  on  the  colunietlar  margin,  which  is  lamella- 
like, ruuning  back  into  the  shell*     Length  34  millim. 

Hah,  Koror. 

The  peristome  of  this  and  the  fiire  followtug  species  is  of  very 
great  thickness  in  comparison  with  the  size  of  the  shellj  much  more  so 
than  in  any  Indian  species  with  which  I  am  acquainted ;  it  might  be 
misguiding  to  describe  the  peristome  as  double  in  these  species  when 
the  outer  margin  is  dilated,  and  single  when  there  is  no  dilatation^ 
as  this  dilatation  certainly  varies  in  different  individuals  of  the 
same  species  and  may  be  altogether  absent^  or  more  or  less  prominent 
in  the  same  species. 

I  do  not  see  how  the  subgenus  Falaina  caik  he  kept  up  for  these 
Pacific  species  of  Dijtlommatina^  as  they  differ  more  amongst  them- 
selves than  many  of  them  do  from  Himalayan  forms,  and  the  same 
may  be  said  of  Dtatwta  and  PaMUus. 

2.  DiPLOMMATINA  FLATYCHEILUS,  Sp.  HOV*      (Plate  XL  figS,    2, 

2fl,) 

Shell  sinistra],  ovate,  fusiform,  thick^  int^ospicuously  rimate^  dull 
brick-coloured:  uhorls  64-7  ^  sculpture,  the  upper  H-2  minute 
whorls  glabrous  or  very  finely  striated,  the  ijrd  and  4  th  with  prominent 
coarse,  rather  thick  rihs,  the  antepenultimate  partly  furnished  with 
similar  ribbing,  and  partly  with  a  dose  fine  striation^  penultimate 
finely  striated,  the  last  whorl  furnished  with  a  few  swollen  convex: 
ribs  ;  penuhimate  much  the  largest  and  most  swollen,  with  a  slight 
constriction  above  the  columellar  margin  ;  last  whorl  not  ascending 
much  on  to  the  penultimate:  peristome  very  thick^  about  j  breadth 
of  shell,  fiuely  eostulate  outside,  the  inner  hp  continuous ;  aperture 
much  broader  than  high,  transversely  auriculate,  narrowing  inwards 
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to  a  Gtreular  opening  from  the  contraction  of  the  inner  shining  portion 
of  the  peristome ;  no  trace  of  tooth.     Length  3  millim. 
Hah.  Koror. 

3.  DiPLOMMATiNA  RUBBLLA»  sp.  uov.     (Plate  XI.  figs.  3»  3  a.) 

Shell  sinistral,  ohlong,  conical^  thick,  inconspicuously  rimate,  red- 
dish or  reddish  white  in  colour :  whorls  ^^-7  ;  sculpture  a  fine  close 
striation  ohliqnely  across  the  npper  whorls,  disappearing  or  very 
£unt  on  the  pennltimate,  coarse  and  distant  on  the  last  whorl,  pen- 
ultimate the  largest  and  most  swollen,  last  whorl  not  ascending  much 
on  to  the  penultimate,  with  a  slight  constriction  just  ahoTC  the  co- 
lumellar  margin :  peristome  Tery  thick,  about  4  breadth  of  shell, 
the  onter  margin  slightly  or  not  at  all  dilated,  striated  between  the 
margins,  the  inner  portion  continuous  :  aperture  circular ;  no  tooth. 
Length  3  millim. 

Hob,  Koror. 

4.  DiPLOMMATiNA  AUREA,  sp.  uoT.    (Plate  XI.  figs.  4,  4  a.) 

Shell  dextral,  ovate,  fusiform,  thick,  of  a  yellowish  colour,  blotched 
with  black  upwards :  whorls  7| ;  texture  smooth,  except  a  few  (3  or  4) 
coarse  ribs  across  the  8rd  and  4th  whorls,  and  some  faint  striation  on 
the  penultimate,  chiefly  just  above  the  aperture ;  penultimate  whorl 
the  largest,  constriction  very  faint ;  last  whorl  not  ascending  much  on 
to  the  penultimate :  peristome  much  thickened,  about  \  breadth  of 
shell,  not  dilated  at  its  outer  margin,  striated  between  the  margins ; 
inner  portion  of  lip  continuous  :  aperture  circular ;  a  small  incon- 
spicnous  swellmg  on  the  columellar  margin  where  a  tooth  is  present 
in  other  species.     Length  4  millim. 

Hob.  Koror. 

5.  DiPLOMMATiNA  CRA88ILABRI8,  sp.uov.  (Plate  XI.  figs.  5,  5  a.) 

Shell  sinistral,  tumidly  fusiform,  not  rimate,  thick,  pale  yellowish, 
blotched  with  black :  whorls  6|,  the  antepenultimate  the  largest ; 
sculpture  a  fine  close,  regular,  oblique  striation  across  all  the  whorls, 
a  fold  generally  present  on  the  last  whorl  at  a  little  distance  from 
die  peristome ;  last  whorl  not  ascending  much  on  to  the  penultimate  ; 
a  rather  prominent  constriction  present  on  the  penultimate  aboTC  the 
columellar  marein :  peristome  yer^  thick,  more  than  \  breadth  of 
shell,  not  dilated  at  its  outer  margin,  the  shining  inner  porUoii  not 
much  expanded,  continuous  round  the  apex  of  the  aperture  in  only 
a  Tery  thin  layer  across  which  the  striation  of  the  penultimate  whorl 
ia  continued :  aperture  vertical,  oblong ;  a  small  tooth  on  the  co- 
lumellar margb,  below  this  a  semilunate  ridge  is  present,  which  runs 
back  into  the  shell  but  not  quite  to  the  opposite  margin.  Length 
2i  minim. 

Hub.  Koror. 

6.  DiPLOMMATiNA  ALBATA,  Sp.  UOT.      (Plate  XI.  figS.  6.) 

Shell  ainistraly  oblong,  not  rimate,  thin  and  transparent  white, 
shimng:   whorla  6|,  the  antepenultimate  and  penultimate  much 
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wwoUta,  the  latter  mudi  the  largest;  scolptiire  oo  the  antepenulthiitte 
a  disttnt  but  rather  fine  ooatulation,  on  the  whorl  above  moch  closer, 
on  the  pennltimate  yerj  fine,  dose,  and  ineonspicnoos,  on  the  last 
whorl  rather  distant  hot  fine ;  last  whorl  not  ascending  mnch  on  to 
the  pennltimate ;  a  constriction  on  the  pennltimate  al^re  the  coln- 
meluur  marp;in :  peristome  Terr  thick,  about  ^  breadth  of  shell,  not 
dilated  at  its  outer  ma^;in;  inner  portion  of  lip  not  expanded, 
shining,  yellowish,  continuous  round  apex  of  aperture,  where  it  is 
striated :  aperture  vertical,  circular ;  no  tooth.  Length  3  millim. 
Hab.  Koror. 

7.  DiPLOMMATINA  GIBBONI,  Sp.  UOV.     (HatC  XII.  figS.  7,  7  Of?  b.) 

Shell  sinistral,  gibboso-orate,  not  rimate,  white  or  pale  yellowish, 
with  a  few  dark  blotches,  rather  thin,  semitransparent :  whoris  7, 
penultimate  very  much  the  largest  and  most  swollen ;  sculpture  a 
fine,  close,  r^ular,  oblique  striation  across  all  the  whorls ;  last  whorl 
not  ascending  much  on  to  the  penultimate,  furnished  with  an  incon- 
spicuous blunt  fold  a  little  behind  the  peristome,  a  slight  constriction 
on  the  penultimate  whorl,  above  the  columdbir  margin :  peristome 
thin,  single,  not  continuous  round  the  apex  of  aperture  (the  striadons 
of  the  penultimate  whorl  running  right  into  the  orifice),  dilated  in- 
side only  at  the  columellar  margin,  where  it  is  furnished  with  a  small 
papilla-like  tooth,  below  which  there  is  a  lunate  lamella-like  process 
running  back  into  the  shell  to  the  opposite  wall  beyond  the  peristome ; 
aperture  subauriculate.    Length  2|  millim. 

Hab,  Koror. 

8.  DiPLOMMATiNA  PATULA,  Semper.     (Plate  XII.  figs.  8,  8  a.) 

Shell  sinistral,  oblong,  conical,  slightly  rimate,  moderately  thick, 
reddish  brown :  whorls  6^-7 ;  sculpture  on  the  upper  whorls  a  fine 
close,  oblique  striation,  rather  finer  on  the  penultimate,  particularly 
on  the  side  above  the  aperture ;  on  the  last  whorl  coarse,  distant, 
and  lamella-like,  except  just  behind  the  outer  peristome,  where  it  is 
finer  and  close ;  last  whorl  not  ascending  much  on  to  the  penultimate ; 
the  constriction  on  the  penultimate  indistinct,  over  centre  of  aperture : 
peristome  moderately  thick,  not  ^  breadth  of  shell,  gradually  dilated 
outwards,  the  outer  margin  prominently  winged,  the  interspace 
finely  costulate ;  the  inner  lip  continuous  and  faintly  striated  above 
the  aperture  :  aperture  subcircular,  no  tooth ;  within  shining  orange- 
coloured.     Length  5^  millim. 

Hab»  Koror. 

I  at  first  thought  this  species  undesoribed,  the  lamella-like  costula- 
tions  of  the  last  whorl  are  so  unlike  those  in  the  figure  of  Pakdna 
patula  in  M.  Crosse's  Journal,  xiv.  p.  349,  pi.  x.  fig.  3  (1866);  there, 
however,  being  a  general  resemblance  in  size,  shape,  and  colour,  I  sus- 
pected some  mistake  of  the  artist  of  Semper*s  species,  so  I  sent  a  speci- 
men to  M.  Crosse,  who  has  kindly  compared  it  with  his  t3rpe  specimen 
and  identified  it,  the  artist  having  incorrectly  represented  the  last 
whorl  in  his  plate.  The  species  appears  to  be  common  in  Koror,  as  many 
examples  were  collected ;  in  some  specimens  the  continuation  of  the 


I 


I 


I 


jjaner  lip  of  the  pemtome  round  the  apex  of  the  aperture  is  onljr 
fep recanted  bj  a  yerj  thin  film,  so  much  so  that  except  under  a 
powerful  lens  the  peristome  appears  to  be  interrupted. 

9-    DfPLOMMATlKA    ST  RIG  ATA,    Var.     KQEQRENSIS.      (Pllte    XI L 

figs,  9,  9  a.) 

Shell  sinistral,  ovate,  conical,  slightly  rimate,  moderntely  thick^ 
1> right  brown-coloured :  whorls  6J^,  the  penultimate  much  the  lareest ; 
sculpture  on  all  the  whorls^  except  the  last,  a  fine,  close,  oblic^ue 
striatioD,  on  the  last  whorl  coarse,  distant,  and  lamella-like^  the  last 
^whorl  not  ascending  at  all  on  the  penultimate ;  the  const rlctiou  on 
the  penultimate  indistinct  over  the  right  centre  of  the  aperture : 
peristome  double,  only  moderately  thick,  the  inner  lip  continuous, 
striated  on  the  portion  above  the  aperture,  the  outer  lip   distinctly 
Tfinged :     aperture   vertical,   circular,   within    shining   and    orange- 
coloured  ;  a  small  rounded  swelling  near  the  base  of  the  columellar 
margin  is  generally  (but  not  always)  present*     Length  4|  milUm* 
Ha&.  Koror^ 

Thi&,  M.  Crosse  informs  me,  differs  from  the  type  in  being  a 
rather  tlucker  shell,  the  penultimate  whorl  beinp;  more  swollen, 
the  apertui'e  larger,  and  the  lamella^like  costulation  of  the  Wt 
whofl  more  regular  and  prominent ;  the  artist  who  drew  the  type 
has,  M.  Crosse  writes^  failed  to  render  the  costulations  of  the  lo^t 
whorl  correctly  J  otherwise  the  figure  fairly  represents  my  specimens. 

HxjMOEftFORDiA  (uew  genus)* 

This  genus  dilTers  from  Diphmmaiina  in  its  trochiforni  shape, 
kw^f  whorls,  which  are  not  convex^  in  the  great  dilatation  of  the  last 
whorl,  and  in  the  constriction  and  operculum  being  in  the  last  whorl 
only  half  a  turn  from  the  aperture.  Only  one  species  has  been  found 
(many  examples),  so  that  I  do  not  give  a  generic  character  apart 
from  that  of  the  species  j  other  species  will  probably  be  discovered 
in  this  group  of  islands  (as  yet  little  explored),  which  will  either 
establish  it  as  a  good  genUB^  which  it  appears  to  be,  or  connect  it 
with  Bi^lommatinu  otdy  as  a  subgenus,. 

10.  HtJNGKRFORDiA  PELEWiTJsis,  sp*  uov.  (Plate  XI.  iiga,  10, 
10a,  10  d,  10  cO 

Shell  sinistral,  trochiform,  very  thin,  yellowish  green  :  whorls  SJ^ 
not  convex,  except  the  last,  which  is  slightly  so;  penultimate 
much  the  broadest,  formed  of  about  13  oblique,  slightly  imbricated 
plaits,  which  tenninate  in  small  wing-like  convex  processes  extending 
beyond  the  margin  ;  the  apical  1  \  whorls  very  small,  smooth  ;  third 
and  fourth  whorls  with  a  fine,  very  oblique  striation,  the  suture  of 
the  fourth  being  slightly  winged ;  last  whorl  very  thin,  expanded, 
and  wing-like,  not  ascending  at  all  on  the  penultimate,  furnished 
with  fine  oblique  striaiions,  a  slight  constriction  about  half  a  turn 

m  the  aperture  ;  umbilicus  generally  prominent,  sometimes  hidden 
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hj  the  peristome ;  aperture  very  oblique,  an  oblong  tooth-like  process 
more  or  less  dereloped  near  the  base  of  the  columellar  margin,  whieh 
runs  parallel  with  the  inner  portion  of  the  peristome :  peristome  thin, 
single,  completely  oyerlapped  by  the  dilatation  of  the  last  whorl,  or 
sometimes  the  edge  of  the  whorl  forms  its  outer  margin :  operculum 
thin,  horny,  concave  on  the  outside,  with  about  six  whorls  from  a 
minute  central  nucleus  only  drawn  up,  the  last  whorl  about  half  a 
turn  from  the  mouth.  Length  4  millim. ;  height  3  millim. 
Hab,  Koror. 

I  am  indebted  to  Dr.  Hungerford  for  a  very  perfect  specimen  of 
Jrinia  scalatella  collected  in  Zebu.  The  operculum,  which  is  quite 
similar  to  that  of  Diplommalina,  is  situated  only  a  short  distance  from 
the  aperture,  being  clearly  visible  looking  up  the  orifice ;  there  is  no 
sign  of  a  constriction.  Arinia  appears  to  me  to  be  a  good  genus,  at 
any  rate  it  cannot  be  placed  in  the  Nicida  section  of  Diplomtnaiina  with 
the  South-Indian  and  Ceylonese  species ;  the  transverse  striations, 
never  present  in  Nicida,  are  prominent  on  the  upper  whorls,  and  the 
position  of  the  operculum  seems  to  be  a  marked  distinction. 

11.  Helix  (Endodonta)  kororensis.  (Plate  XII.  figs.  11, 
11a,  116,  lie.) 

Shell  very  narrowly  umbilicate,  thin,  somewhat  discoid;  spire 
depressed ;  colour  light  brown,  blotched  with  a  darker  shade,  trans- 
versely decussated  with  about  23  revolving,  prominent,  thin,  wavy 
ribs,  otherwise  smooth :  whorls  5.  convex  ;  peristome  thin ;  aperture 
lunar-circular,  furnished  with  4  narrow  lamellas  on  the  parietal  wall 
and  9  on  the  opposite  exterior  wall,  all  of  which  run  into  the  shell 
parallel  with  the  whorl  about  4  millim.  Diameter  of  shell  5^-6 
millim. ;  height  4  millim. 

Hab,  Koror. 

A  very  beautiful  species. 

12.  Helix  (Endodonta)  fusco-zonata.  (Plate  XII.  figs.  12, 
12  a,  12  6,  12  c.) 

Shell  convex,  depressed,  thin,  pale  yellowish  brown,  transversely 
banded  with  fuscous  bars ;  spire  scarcely  raised,  obtuse :  whorls  6, 
furnished  with  rather  prominent,  close,  transverse,  oblique  striations, 
the  sutures  convex  and  considerably  raised ;  the  last  whorl  rather 
sharply  angled  at  the  periphery :  umbilicus  small  but  distinct ; 
aperture  lunate :  peristome  simple,  thin ;  three  elongated  lamellae 
on  the  parietal  wall,  which  run  some  way  into  the  shell,  two  pro- 
minent but  rather  shorter  ones  opposite  on  the  outer  wall,  near 
the  umbilicus  and  one  or  two  subobsolete  ones  just  beyond  these. 
Length  of  shell  3^  millim. ;  height  2^  millim. 

Hab.  Koror. 

Nearest  to  H,  constricta  (Semper),  but  differs  considerably  in  its 
prominent  striation,  sharply  angled  periphery,  and  raised  sutures. 
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EXPLANATION  OP  THE  PLATES. 
Plate  XI. 

'Fig.  1,  1  a.  DiphmmaHna  UUea,  p.  112. 

2,  2  a.  platycheUus,  p.  112. 

3,  3a. rubeUa,  p.  113. 

4,  4  a.  amreat  p.  113. 

6,  6  a.  crasnilaiMriSf  p.  113. 

6.         a&ata,^.  lis, 

10. 10  a,  106, 10  c.  Hungerfordia  pelewensisy  p.  115. 

Platb  XIL 

Fig.  1^1  a,*! h.  Diphmmafina gihboni,  p.  114. 

8,  8  a.         patula,  p.  1 14. 

9,9a.         gtriqata^yvtx.  korortmif,!^.  lib. 

11. 11  a,  11 6,  11  c.  Helix  (Endodanta)  kororenda,  p.  IIG. 

12. 12  a,  126,  12  c.  ( )  fusco-sonata,  p.  116. 


4.  Obeenrations  on  the  Anatomy  of  a  rare  Cephalopod 
{Gonatus  fabricii).  By  William  E.  Hoyle,  M.A. 
(Oxon.),  F.R.S.E.  (Communicated  by  Professor  G. 
B.  HowBs,  F.L.S.,  F.Z.S.) 

[Beoeived  February  27,  1889.] 
(Plates  XIII.  &  XIV.) 

Contents. 

I.  Introduction,  p.  117. 
II.  General  Disposition  of  the  Organs,  p.  110. 
III.  The  Cartilages,  p.  119. 
IV.  The  Pen.  p.  121. 
V.  The  Muscles,  D.  124. 
VI.  The  Nerrous  sj^stem  and  Senso-Organs,  p.  124. 
YII.  Digestive  Organs,  p.  125. 
VIII.  Circulatory  Organs,  p.  120. 
IX.  Respiratory  Orpins,  p.  127. 
X.  Excretory  and  Generative  Organs,  p.  127. 
XI.  The  Funnel-Organ,  p.  128. 
XII.  General  Conclusions,  p.  181. 
XIII.  Explanation  of  the  Plates,  p.  134. 

L  Introduction. 

The  specimens  upon  inrhich  the  following  inyestigation  ia  bHsed 
were  as  follows  : — 

1.  Three  immature  examples  obtained  during  the  'Valorous'  Expe- 
dition, Tsrying  in  length  from  30  to  50  millira. 

2.  A  number  of  fragments,  representing  about  a  dozen  individuals, 
taken  by  my  friend  Mr.  Robert  Gray,  of  Peterhead,  from  the  stomachs 
of  a  Bottle-nosed  Whale  (Hyperoodon  rostratus)  and  a  Narwhal. 
These  were  for  the  most  part  only  arms,  from  which  all  the  hooks 
and  suckers  had  been  removed,  with  the  buccal   mass  included 
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between  their  bnseSi  In  two  caies  pints  of  the  trunk  vere  pre- 
ierved,  but  in  no  insUnce  was  there  anything  like  a  camplete 
specimen >  tn  conAequence,  I  have  been  unable  to  give  any  account 
of  several  organs,  and  my  descriptions  of  others  are  lanientablj  incom- 
plete ;  but  it  Beemed  better  on  the  whole,  in  view  of  the  rarity  of  this 
species,  of  iti  unique  cisternal  charaeters,  and  of  our  almost  entire 
ignorance  as  to  its  anatoniy,  to  utilize  the  material  at  hand  and 
endeavour  to  throw  light  upon  the  somewhat  obscure  relationships 
of  this  remarkable  form. 

It  is  perhaps  worth  while  to  mention  the  order  in  which  the 
digestive  process  seems  to  attack  the  various  parts  of  the  body.  The 
cuticle  very  soon  disappearSi  tljen  the  fin  becomes  detached,  and  the 
posterior  end  of  the  pen  is  dissolved,  being  probably  of  a  softer 
consistency  than  the  shaft.  Then  most  of  the  books  and  suckers 
become  detached,  and  tlie  tentacular  chibs  lose  the  greater  part  of 
their  armature*  The  digestive  organs  and  genital  glands  disappear, 
and  the  gills  become  disorganized,  the  circulatory  organs  persisting 
longer.  The  bead  with  its  attached  arms  then  separates  from  the 
body.  The  nervous  tissues  are  very  persistent.  The  last  portions  of 
the  body  to  remain  are  the  mandibles  and  the  lenses  of  the  eyeSp 
which  of^en  occur  in  the  stomachs  of  Cetacea  in  considerable  numbers. 

Regarding  the  external  descri|)tion  and  history  of  this  Cephalopod 
1  may  refer  to  my  *  Challenger'  Report^  and  to  the  authorities 
therein  quoted  ^  The  only  published  information  known  to  me 
regarding  its  internal  anatomy  is  about  half  a  page  in  VerrilPs  Mono- 
graph of  the  Cephabpods  of  N.E.  America  \  lis  pecuUaritic's  are 
such  that  I  have  ventured  upon  the  step  o1  creating  a  new  subfamily 
for  its  reception,  and  it  was  therefore  a  matter  of  special  interest  to 
ascertain  that  this  procedure  was  justified  hy  the  internal  structure. 

For  the  convenience  of  the  reader  I  may  be  allowed  to  recapitulate 
here  the  chief  peeultnrities  of  the  species,  as  it  will  he  necessary  la 
refer  to  them  in  the  subsequent  discussion. 

L  The  ArmM  have  each  four  series  of  suckers  or  hooks,  whilst  all 
the  other  CEgopsids  have  only  two. 

2.  The  Ventral  Armw  possess  only  suckers  in  all  the  four  series, 
whilst  the  other  arms  have  two  series  of  suckers  along  the  margins 
and  two  series  of  hooks  up  the  centre, 

3.  The  Tenimlts  are  furnished  even  from  a  point  low  down  ttpoa 
the  stem  with  regularly  disposed  longitudinal  series  of  small  suckers 
and  corresponding  fixing-cusbions. 

4.  The  Cbnneciite  Apparatus  is  continued  up  one  side  of  the  club, 
where  it  forms  a  group  of  five  or  six  large  suckers  and  Bxing-ctisbions» 
whilst  the  middle  of  the  club  itself  is  occupied  by  a  very  short  spries 
of  two  large  and  three  verj  small  hooks,  and  the  tip  of  the  club  is 
covered  with  small  suckers. 


i 
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^  Beport  on  the  Cephalopoda,  *  Ohallejiger,'  B«ports,  EooL  voi  xvi 
partilvi,  p.  174(18ftfi). 

*  Eiipeoiallv  St«jttfltrun,  OTcmgt  K.  D.  Vid.Selsk.  Forhandl.  1881. 

»  Trana,  Connect.  Amd.  v.  p.  3^  (1S81) ;  olao  Rep.  U,  S.  Fiah  Com.  for  ISTU, 
WafhinRton,  p.  418  (1882). 
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5.  TAe  Giadiu9  is  nnrroDr  and  Hneiir  sDteriorly,  but  broader  and 
kneeolate  m  the  hinder  two  thirds,  wbUitt  it  ends  posteriorly  in  a 
hollow  cup  or  cone,  which  haa  several  dlAphragms  witliin  It,  and  is 
Dot  covrred  oulalde  and  behii^d  by  a  solid  chitiiions  spine  as  U  tlie 
case  with  most^  perliApE§  all^  OnyclkoteuLhids  ;  at  all  eveuti  no 
species  hitherto  known  has  £ueh  a  hollow  conet 

6.  The  Fint  extend  s^onie  distance  beyond  the  hinder  end  of  the 
body,  and  their  tirm  saddle-shiipf  d  cartilage  slides  upon  the  terminal 
portion  of  the  gladiu^^ 

7.  The  Rudula  has  only  6ve  rows  of  teetU,  maiead  of  the  usual 
iryen. 

IL   G^heral  DigpftsiHon  of  the  Organs ^ 

The  mantle-eflvity  is  very  extensive,  reaching  hnck wards  almost  to 
the  end  of  the  cBudal  extremity  ;  when  it  is  opeired  the  following 
arrangement  of  parts  may  he  observed  (Plate  XIII.  fig-  5)*  The 
siphon  is  of  the  usual  form,  having  a  valve,  as  has  already  been  re- 
corded by  several  observers,  although  Gray  denied  its  existence. 

t  The  two  retractor  muscles  of  the  siphon  (depressors*  infundibuU^ 

at,  m)  are  f^een  stretching  backwards  from  its  base  on  either  side, 
aDd  external  to  them  are  the  gills  {hr,)^  which  are  very  long  and 
€^ed  to  the  mantle  almost  as  fnr  as  their  ends.  Attached  to  the 
ba.^e  of  the  siphon,  to  the  lateral  aspect  of  the  head,  and  to  the  ntantle 
in  the  middle  line  above  is  the  usunl  valvular  flap  formed  by  the  col- 
hiris  muscle,  which  prevents  the  egress  of  the  water  from  the  lateral 
parts  of  the  man  tie -cavity. 

The  ink-^ac  (Ls.)  lies  in  the  middle  line  and  extends  forwards 
almost  to  the  anus  {a.)  ;  in  the  larger  specimen  it  was  quite  fragmen- 
tary, but  appeared  to  reach  further  backwards  than  in  the  small 
ones,  in  which,  moreoverj  it  was  somewhat  obliipjeSy  placed.  The 
rectum  passes  over  it  forwMrds  from  right  to  left,  and  the  anal  flaps 

I  (in  the  small  examples)  are  simple  in  form,  and  taper  gradually  from 
ihe  base  to  the  apex.  The  vena  cava  {v.c.)  lies  along  the  right  side 
of  rhe  digestive  gland  ("liver"  of  most  authors). 
Through  the  renal  sac  mav  he  seen  the  sacculations  on  the  vena 
cava  {re.)  and  the  branchial  hearts  (6a A.)  in  their  usual  situation. 
The  renal  openings  seem  to  be  minute  papiUoe,  situated  jnat  in  front 
of  the  branchial  hearts,  as  in  Onychotcutkis,  One  of  my  specimens 
showed  them,  and  1  was  able  with  some  difficulty  to  make  out 
tbeir  position  in  a  specimen  in  tlie  British  Museum*  The  apertures 
of  the  oviduct  ( Plate  XX 11,  fig*  3,  od,)  are  deeper  than  and  external 
to  the  hranchiai  hearts,  and  the  nidatnental  glands  may  be  seen  in  the 
middle  line  immediately  posterior  to  the  renal  organs :  the  posterior 
aoria  passes  out  between  their  diverging  hind  extremities. 

In  the  smaller  specimens  the  stomach  (s)  could  he  discerned  in 
the  middle  line  behind  the  bases  of  the  gills  ;  the  genital  gland  when 
fully  developed  appears  to  cover  it. 

III.   The  Cartihges. 
The  Crphaiic   Cartilage. — ^Two  heads  of  larger  specimens  were 
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preserved  :  in  one  the  cartilage  was  netilleefl  to  the  dissect  mo  of  the 
nfrrcms  fir  stem,  and  in  the  other  k  had  alreftdj  sneered  a  good  deal 
of  tnutiUtion.  I  made  a  sketch  of  the  fragments  put  toother  as 
earefally  as  possible,  and  afterwards  cempami  this  with  the  t^^nm  of 
sectionf  throtiprh  llie  head  of  one  of  the  stD&iler  spednieris.  The  two 
figures  (Plate  XI IL  fig,  6)  do  not  therefore  rrpreseat  a  drawing  of  an 
actual  FpecJnien^  hut  hare  beeu  put  together  from  the^  two  sources. 

The  hmn\  port  ion  of  the  cartilage,  situated  below  and  behind  the 
united  pedal  and  ?isceral  gaoglia,  consists  of  an  oblong  bos  with  a 
longiludioal  septum  down  its  middle,  £ach  diriiion  is  produced 
backwards  as  a  blunt  prominence  ;  these  aj'e  the  reeepUeles  in 
whit'b  the  auditory  organs  are  lodged,  Anteriorlj  the  sides  of  this 
box  converge  and  the  lower  portion  of  the  cartilage  comes  to  consist 
of  a  vertical  keel,  which  apliia  at  its  lower  margin  into  two  pUtes 
imssing  outwards  and  downwards  below  the  eyeballs*  These  plates 
are  each  perforated  near  their  outer  margin  by  a  foramen  (agpS)^  which 
ac'rvt'S  to  transmit  the  nerve  to  the  osph radium.  At  the  poiat 
where  the  sloping  subocular  plate  joins  the  Tertical  keel  is  a  large 
foramen  (V;/^^),  which  serves  for  the  passage  of  the  yeins  from  the 
eyes  into  the  large  vena  cava.  Another  foramen  in  the  middle  line 
(^xf^ )  giv^s  passage  to  the  veins  from  the  central  nervous  system. 
From  either  side  of  the  box  a  vertical  plate  is  given  off  which  lies 
u}>on  the  posterior  surface  of  each  eye.  The  vertical  sides  of  the 
box  are  produced  upwards  and  support  a  borseshoe-shaped  plate, 
the  concavity  of  which  is  directed  backwards.  The  convexity  extends 
much  further  fonvardsthan  the  vertical  supporting  plates,  and  arches 
over  a  space  in  which  the  cerebral  ganglia  are  situated  ;  its  anterior 
extremity  is  bluntly  pointed.  There  are  no  ba:si- brachial  cartilages 
such  as  are  seen  in  Sepia,  but  there  is  a  thin  plate  of  that  material 
in  the  dorsal  wall  of  the  vena  cava  behind  the  cephalic  cartilage  and 
quite  disconnected  from  it^ 

The  nuekal  and  mphono-articular  cartilagci  (Plate  XIU.  fig.  7) 
present  no  special  characters  worthy  of  note.  The  latter  are  of  the 
iinrar  kind  common  to  the  greater  number  of  Decapoda  ;  they- 
estliihit  a  tendency  to  a  slight  curve,  in  the  form  of/. 

Of  more  interest  is  the  presence  of  a  pair  of  cartilages  in  the 
ventral  wall  of  the  siphon  on  its  outer  aspect.  These  are  two  thin 
phitcs  (Plate  XUl,  fig.  7  J  of  the  forni  roughly  of  an  isosceles  obtuse- 
angled  tnauglcj  the  median  border  being  straight,  the  outer  expanding 
to  an  nn^Je.  The  sheet  of  cartilage  ia  thickest  near  the  middle  line 
and  thins  out  gradually  towards  the  siJe,  losing  itself  In  the  sur- 
rounding tissues.  Their  formation  had  not  comnjcuced  iu  the 
snmller  specimens;  compare  Plate  XIIL  fig.  5, 

The  han-ptery^ial  cartilages  had,  however,  developed  to  a  con- 
Hiderahle  extent  in  these  examples.  The  extremity  of  the  pen  lieg 
in  a  groove  between  them* 

The  paiiiai  cartilflges  have  a  much  more  intimate  connection  with 
the  structure  of  the  body-wall  than  seems  to  me  to  have  been 
hitherto  recognized.  The  nuchal  cartilage  cotjimences  as  a  thin 
plate  which  lies  upon  the  muscles  in  the  dorsal  median  line.     Its 
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H      upper  surface  U  ctirred  so  m  to  fit  into  the  under  surface  of  the 
^1      CftrtikgiDoiis  pad  which  lie.H  helow  the  pen.     A  little  further  back 
^B      (Plate  XIV,  fig,  I )  two  processes  are  Beeo^  one  on  each  side,  passing 
^H    Awn  wards  into  the  musdcSt  which  thus  take  their  origin  from  them. 
^^     Still  further  backwards  these  processes  become  longer  nod  pass  com- 
pletely through  the   body-vvall,  separatioj^  the   muscles,  which  here 
compose  it,  into  quite  distuiet  masseSn.     The  outer  tioih  of  the  collnrii 
mnacie  (ro*.)  apriugs  from  the  notch  between  the  horizontal  plate  of 
the  eartilage  and  its  vertical  process,  whilst  the  inner  limb  (eo',)  is 
attached  to  the  internal  surface  of  the  procesjt*     Aa  this  last  lengtljeus, 
how  eve  r>  the  mnscular  attach  me  nt  shifts  from   the  inner   aurface  to 

ithe  narrow  terminnl  edge  of  the  vertical  procesa. 
Three  small  eartilsges  wljieli   lie   below  and  on  either  side  of  the 
pen  ^ill  he  cousldered  subsequently  * 


IV,  ThePm^ 


The  larger  sped m en g  presented  nothing  more  than  fragments  of 
the  stem  of  the  pen^  hut  in  the  smaller  one$  transverse  sect  tons  wiiich 
were  made  through  the  artterior  part  of  the  mantle  and  two  senm 
of  longitudinal  sectional  throngli  Its  posterior  extremity  yielded  sqeoc 
information  regarding  the  structure  and  n4ntions  of  the  pen  mtd 
pen-sac ;  and  therefore  sinc^»  so  fur  as  I  am  aware,  no  ohser  vat  inns 
upon  these  organs  in  the  Deeapoda  have  hitherto  been  fiuhli,shcd, 
I  propose  to  devote  a  few  words  to  their  description.  A  tranii verse 
ttetion  made  about  a  millimetre  behind  the  irmrgiu  of  the  mnntle  h 
figured  on  Plate  XI V^.  tig.  I .  The  pen  itself  (;>,)  lian  the  figure  of  an 
arch  with  everted  Umhs,  which  lies  on  the  whole  a  little  nearer  the 
Teatral  than  the  dorsal  surface  of  the  mantle.  In  most  instances  the 
process  of  cutting  has  produced  cracks  in  it,  which  indicate  its  com- 
position of  layers  parallel  to  iu  upper  and  lower  surfaces.  It  is  covered 
on  both  sides  by  an  epithelial  layer.  In  the  preparations  the  con- 
traction of  the  tissues  has  drawn  the  lower  layer  away  from  the  pen* 
but  there  can  be  no  reasonable  doubt  that  during  life  they  were  in 
appostticm.  The  upper  layer  of  epithelium  (e)  consists  of  very 
amall  flattened  cellsj  shortly  oval  in  section  nnd  with  nuclei  of  corre- 
ipoiiding  form  ;  they  contain  only  a  small  amount  of  protoplasm. 
The  epithelium  helow  the  pen  {^  )i  on  the  other  hand,  is  immensely 
thicker,  consisting  of  a  single  layer  of  elongated  columnar  cel\^*  The 
protophsm  of  these  eel  la  stains  more  deeply  in  the  distal  thau  in 
the  proxiniRl  portion,  and  is  very  faintly  granular.  The  nucleus  ia 
aituated  about  one  third  from  the  proximal  end  of  the  cell^  and  con- 
tains a  deeply  stained  nucleolus  at  its  distal  end. 

The  concavity  of  the  arch  is  partially  occupied  by  a  pad  of  car- 
tilage (9.mi.)i  which  is  thickest  in  the  middle  line  andtbins  away,  at 
firat  suddenly,  then  more  gradually  towards  the  extremities*  The 
form  is  such  that  this  cartilage  fits  exactly  into  the  other  one  which 
ia  embedded  in  the  muscles  in  the  dorsal  median  line.  This  is  not 
apparent  in  the  figures  becauae  these  were  drawn  from  different 
eections.  The  two  concavities  which  are  due  lo  the  e version  of  the 
linihs  of  the  arch  are  also  filled  by  pads  of  cartilage  {i^u.ff.)  similar 
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in  histological  structure  to  lb  at  just  mentioned*     The  matnx  of  this 

cartilage  is  perfectly  hyaline  and  doei  nat  take  up  the  staiuiiig-fluiiJ 
(borax  carmine) f  and  there  is  comparatively  spenkiitg  a  considerable 
thickness  of  it  between  the  adjacent  cells.  In  the  centre  of  the 
cartilage  tlie  cavities  are  subspherical^  but  townrds  the  surfaces, 
particularly  towards  that  one  which  h  directed  to  the  pen,  they  show 
a  tendency  to  become  flattened.  The  cell-cnntents  appear  pale  and 
Gtructureless,  and  are  slightly  retracted  from  the  margin  of  the  cavities 
in  which  they  lie^  The  nucleus  ia  variable  in  form  and  m  always 
pushed  quite  to  one  side  of  the  cell,  ustially  toward^;  that  nde  whictt 
39  directed  to  the  pen.  In  the  two  lateral  pads  uf  cartilaire  it  h  lar^er^ 
rounder^  and  more  frequently  shows  traces  of  cetl-di vision.  The 
inferior  surfece  of  the  median  cartilage  is,  of  course,  covered  by  ibe 
epitbehal  lining  of  the  mantle  (e.ni.),  which  here  becomes  ventiml 
and  has  very  distinct  round  nuclei. 

The  structure  of  the  pen-sac  undergoes  Tanous  modi 6 cations  in  its 
different  parts.  At  the  antericir  extremity  (fi^.  4%  for  example^  its 
structure  is  much  simplified.  Merely  the  two  layers  of  epithelium  are 
to  he  found,  but  even  here  the  bwer  one  is  much  thicker  than  the 
upper  owing  to  the  different  form  of  the  cells.  At  this  point  no  trace 
of  the  cartilaginous  pnds  m  viable.  This  preponderating  thickness  t>f 
the  lower  epithelium  may  also  be  observed  in  embryos,  as  h  shown 
in  several  of  Bobretiky's  ^  beautiful  figures*  There  can  he  little  doubt 
1  hat  it  indicates  that  this  tower  layer  is  the  one  which  is  active  in 
secreting  the  pen* 

A  little  furtlier  back  than  the  reginn  first  described  the  pen  under* 
goes  a  slight  clmn^^e  in  the  form  of  its  transverse  section,  h  not  only 
becomes  thicker,  but  each  limb  of  the  an-h  gires  off  a  proniineuce 
near  its  end^  towards  the  njiddle  line,  the  Hmh  itself  being  prolonged 
outwards  to  a  thin  sharp  edge.  Opposite  the  prominence  the  lower 
epitlieliuni  is  thinner  than  elsewhere,  but  it  thickens  out  into  a 
triangular  pad  between  the  prominence  and  the  extremity  of  ihe 
limb  of  the  arch,  thus  forming  a  kind  of  mould  upon  which  ihe  pen 
is  shaped. 

Still  further  back,  on  a  level  with  the  stellate  ganglia,  both  iavers 
of  epithelium  have  the  same  apj»earanee,  the  inferior  one  having 
become  reduced  to  a  layer  of  simple  pavement  epithelium.  Tiiii 
point  is  posterior  to  the  region  of  the  nuchal  cartilages,  hence  no 
cartilage  is  to  be  seen  below  the  pen.  The  two  upper  car rilages  have 
also  disappeared,  and  the  concavity  of  the  arch  is  filled  with  connective 
tissue. 

The  posterior  extremity  of  the  pen-sac  showed  some  points  worthy 
of  being  recordt'd.  This  part  of  the  animal  wns  entirely  digesti-d 
away  in  the  larger  examples,  and  the  observations  here  recorded 
were  baaed  upon  sections  of  two  of  the  smaller  specimens. 

At  the  posterior  extremity  of  the  body  both  the  superior  and 
inferior  tracts  of  epithelium  arc  extended  laterally  and  their  edges 

^  Bobretikj,  **■  Izeliedovaniya  o  Kitsviti©  Golovonogikh  **  [InfeatigotioDB  on 
Ihft  Develop ixn?nt  of  the  Cephalopudul  I^veaL  MosJe.  Univ-  Jixiv,  figi!,  ^4*  68^ 
0^  85.  87  (1877). 
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Qiiite  80  that  each  forms  a  cone,  the  inferior  layer  heing  internal  to 
the  superior  (Plate  XIV.  figs.  2,  3).  They  are  not  in  contact,  bnt  a 
Dirrow  space  is  left  between  them,  which  of  necessity  has  the  form 
of  a  fonneL  Furthermore  the  internal  epithelial  cone  is  truncated, 
10  that  a  conical  space  is  led  between  it  and  the  outer  cone.  In  the 
preparations  the  epithelial  surfaces  had  shrank  away  at  many  points 
from  the  chitiuoid  material  below. 

The  epithelium  lining  the  pen-sac  (e\  e")  is,  in  this  region,  thin 
tod  composed  of  cubical  cells,  except  at  a  point  near  the  tip  of  the 
pen  00  the  dorsal  aspect,  where  the  cells  are  almost  columnar.  The 
appearance  of  the  shell  itself  does  not  differ  from  that  seen  in  the 
more  anterior  regions  except  that  it  is  paler  in  colour  and  seemingly 
sotler  in  consistency,  for  it  does  not  crack  under  the  razor.  A  very 
curious  tisane,  however,  fills  up  the  small  conical  space,  which  was 
drserihed  as  existing  at  the  extreme  tip  of  the  pen-sac  (c.p.).  Iin- 
•ediately  lioing  the  epithelium  is  a  layer  of  normal  pen-substance, 
that  is  to  say,  not  differing  from  that  seen  in  the  adjacent  parts. 
M^itbin  it  is  the  mass  of  tissue  just  mentioned  (c.p.).  It  consists  of 
a  matrix  which  takes  up  borax  carmine  Tcry  faintly,  but  still  just 
rafficiently  to  mark  it  off  clearly  from  the  chitinoid  pen-substance. 
It  presents  a  series  of  striations,  which  pass  o?er  it  irregularly  in 
very  various  directions,  sometimes  straight,  sometimes  curved.  Quite 
at  the  posterior  extremity  an  appearance  b  presented  as  though  the 
dorsal  limb  of  the  pen  had  been  bent  sharply  backwards  upon  itself 
(fig.  3).  The  matrix  contains  a  large  number  of  vacuoles,  of  spherical 
or  oToid  form,  their  long  axes,  in  the  latter  case,  lying  parallel  with 
the  stnations  above  mentioned.  They  vary  considerably  in  size. 
Within  the  matrix,  moreover,  numerous  nuclei  are  embedded ;  but 
in  only  one  or  two  instances  was  I  able  to  make  out  any  cell- substance 
connected  with  them,  and  in  these  it  had  a  loose  granular  appearance. 
Two  or  three  examples  showed  the  cell-substance  passing  off  from 
the  nucleus  in  the  form  of  radiating  threads,  such  as  have  been  fre- 
quently figured  in  representations  of  the  cartilage  of  the  Cephalopoda; 
I  was,  however,  unable  in  the  preparations  examined  to  trace  the 
processes  of  the  cells  into  the  matrix.  Many  of  the  nuclei  could  be 
tasil^  seen  to  be  lying  in  the  vacuoles  in  the  matrix,  but  many  looked 
precuelj  as  though  they  were  closely  surrounded  by  the  matrix 
Itself.  This  was  probably  erroneous,  for  with  the  highest  powers 
which  the  preparations  would  bear  the  number  of  cells  which  could 
he  distinctly  seen  to  be  surrounded  by  vacuities  was  greatly  increased. 
The  conclusion  seems  to  be  that  we  have  here  to  deal  with  a  form 
of  cartilage,  but  of  a  degenerate  type.  It  will  be  interesting  to 
ascertain  whether  any  material  of  similar  nature  occurs  in  corre- 
•ponding  situations  in  Ommastrephes  and  OnychoteuthU, 

In  the  other  specimen  of  which  longitudinal  sections  were  made 
(fig*  2)  the  appearance  presented  was  somewhat  different.  The 
inatrix  had  entirely  lost  its  subhyaline  as  well  as  its  striated  look 
and  was  evenly  granular  throughout.  Only  a  vacuole  could  be  seen 
here  and  there,  and  the  nuclei  also  had  almost  disappeared ;  so  that 
one  might  suppose  that  here  the  degeneration  of  the  cartilage  had 
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reached  a  more  advanced  stage.  Anotlier  observation,  too,  indicates 
beyond  a  doubt  that  die  process  of  pen-formation  has  proceeded 
further  in  thb  specimen  than  in  the  other.  At  the  base  of  this  cone 
the  epithet inm  has  been  retracted  av«ay  from  it,  and  on  the  surface 
thus  liberated  could  he  seen  a  film  of  highly  refractive  luaterial  (#p/>.)- 
A  similar  film  is  also  di^eeruible  on  the  ventral  aspect  of  the  base  of 
this  cone,  and  thej  both  become  thinner  and  disappear  as  they  pass 
towards  the  centre  of  the  base.  I  think  it  is  safe  to  conclude  that 
we  have  here  the  incipient  formation  of  the  phragmoeone  which  i* 
known  to  be  present  at  the  posterior  eitremity  of  the  pen  of  Gonatus, 
The  conical  mass  of  degenerate  cartilage  then  serves  the  purpose  of 
a  mould  upon  which  the  septa  of  the  phragmocoue  are  deposited. 

Near  the  middle  of  the  gjanular  mass  was  a  curved  band  of 
apparently  denser  material  than  the  rest,  in  the  centre  of  which  a 
faint  line  could  be  traced.  Whether  this  is  merely  accidental  or 
whether  it  indicates  the  position  of  an  earlier  incomplete  septum  I 
have  no  means  of  ascertaining. 

y*  TkeMmdei, 

Kegarding  the  disposition  of  the  muscles  not  very  much  Is  to  he  said ; 
on  the  whole  it  resembles  the  arrangement  found  in  Omfckoteuthii 
and  Enopfofeuihii,  bet  differs  from  both  these  in  certain  respects. 

The  cap  ante  of  the  liver,  formed  by  the  retractor  muscles  of  the 
head,  is  much  Icssgtrougly  developed  than  in  Onychoteutkis,  the  lateral 
portions  being,  to  all  appearance,  merely  membranous  without  any 
muscular  fibres.  The  reiracioreg  capitis  mediant  arise  separately  in 
their  usual  situation  near  the  middle  line  ;  as  they  pass  forward  they 
approacli  each  other  and  fuse  together  a  short  distance  behind  the 
point  at  which  the  cephalic  aorta  enters  them  ;  in  front  of  this  they 
are  agnin  eaiaily  separable.  In  a  specimen  of  OnychoteuthiB  bankgii 
which  was  examined  for  the  sake  of  comparison  there  is  a  union  m 
the  same  place,  but  less  complete. 

The  retractor  ee  capitis  later  ales  are  slightly  developed  and  they 
seem  to  be  distinctly  separated  from  the  median  retractors  by  a 
membranous  interval  in  the  capsule  of  the  liver- 
No  muscle  is  present  running  from  the  bead  to  the  ventral  surface 
of  the  pen^sae,  and  passing  over  the  commissure  between  the  two 
ganglia  stelkta,  such  as  ia  described  by  Brock  ^  in  the  case  of  Em^ 
phteuihis. 

The  coffaris  muscle  has  the  usual  disposition  and  relations. 
The   adductor  in/undiituH  inferior   has  ]iretty  much    the   same 
arrangement  as  in  Oni/choteuthis.     It  arises  far  forwards  and  some 
distance  from  the  ventral  line,  and  is  inserted  nearly  in  the  middle 
line  &  little  distance  behind  the  posterior  infundibular  nerve. 

VL  The  Nertotis  Syefem  and  Sense-Organs, 
The  central nermua  system  (Plate  XIII.  figs.  1,  2)  resembles  most 

'^  BroeVf  "  Versuch  cfner  Pliylogetiip  der  dlbmnrhiatcn  CenhaJopodea  "Morph, 
Jahrb.vi.  p.  106(1880), 
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nearly  tliat  of  Ommasirephe$,  of  all  those  which  have  hitherto  been 
des4?ribed  in  detail  \  The  brachial  ganglion  {itr*.^.),  however^  ia  not 
quite  $0  widely  separated  from  the  pedo-visceral  {ftif.)  as  itt  that 
geims. 

The  fuiion  between  the  pedal  and  tiscfral  ^ngUa  ia  very  complete. 
Buccal  ganglia  (/^y, )  are  situated  upon  tlie  poBlerior  extremitj  of 
the  buccal  inais,  and  are  connected  as  usual  both  with  the  cerebral 
and  brachial  ganglia*  Furthermore  there  ih  present  a  cerebro- bra- 
chial connective. 

The  Peripheral  nerve*  cottld  icarcelj  be  made  out  at  all  owing  to 
the  disintegrated  condition  of  the  specimens,  but  it  wa^  eaay  to  aea 
that  the  brachial  eomniiasure  is  simple  a^  in  all  Decapoda* 

The  Steiiaie  ffangliu  are  lar^e  flattened  pyriform  bodies ;  tbey  are 
connected  by  a  stronjjf  and  easily  recognized  cinnmissure*  The  pal- 
Hal  oerre  (p.w»)  diTidea  a  httle  di;*tance  before  reachirjg  the  ganglions 
the  main  trunk  passing  directly  backwards  and  reuniting  with  the 
nerve  given  off"  from  the  posterior  eKtremity  of  the  ganglion ♦  This 
arrangement  resembles  iu  its  general  features  that  figured  by  Brock  ^ 
for  Ommfutrepheg  and  Todarodes,  but  with  certain  minute  differences. 

A  number  of  tectioa^  were  made  of  the  Etje^  but  they  did  not 
exhibit  any  features  calling  for  specinl  notice. 

The  Owphradium  consists  of  a  small  antero-posteriorly  directed 

ridge t  which  is  placed  below  and  a  little  behind  each  eye  ;  it  could 

be  very  clearly  followed  through  a  number  of  sections  eattending 

perhaps  over  half  a  millimetre  of  tbeanimara  length.     The  prepara- 

^ioQB  did  not  show  any  of  the  hi^totogical  features  characteristic  of 

the  OS ph radium,  but  I  feel  justified  in  regarding  this  ridge  as  such 

partly  because  of  its  posit  ton,  and   partly  because  just  internal  to 

e^ch  of  these  ridges  there  was  a  foramen  in   the  cephalic  cartilage 

til  rough  which  pa.^^sed  a  nerve. 

The  AuditQT^  Organs  occupy  their  uaual  position* 

¥IL   Dige^twe  Organs. 

The  Beak  ia  remarkable  chiefly  for  the  long  curved  apex  of  the 
superior  mandible.  It  has  been  figured  by  Stcenstrup,  but  unfor- 
timately  the  plate  containing  it  has  not  yet  been  published. 

The  Radula  has  been  admirably  figured  by  Sara  ^  It  ia  re  mark - 
nh\e  as  being  the  only  known  Ccphahpod  radula  in  which  only  five 
Tows  of  teeth  are  present.  On  comparing  it  with  the  radula^  of 
OngchoieuihiM  *  and  Enoploteuthis  ^  it  appeari  that  the  teeth  which 
Have  disappeared  are  tliose  situated  close  to  the  median  tooth 
(**  Zwischenplatten  *'  of  Troschtl).  The  median  teeth  theniselvei 
bare  a  long  median  denticle^  and  on  eitlier  side  a  short  acute  den- 
ticle^ so  th&t  they  resemble  those  of  Ongchtiteuthu  rather  tlmu  of 

^  ComiMre  PelBeneoT,  *'  V«Iour  roorpbol.  dc«  bras,  &c.  ,  , .  des  C^ph.,'*  Arch, 
de  Biril.  viii.  fig,  k, 

*  Brock,  op.  eit.  p,  22rt,  pi.  li.  fig.  7. 

*  '  Motlatiea  r^wionw  arctipiE  Ni>rrfgiDP,*  pi.  xTii,  fig.  2  (1878). 

*  TroMibel  **  Mujidtlu-ile  d.  Ceph./'  Arcb.  t  Nnhirg.  ik.  i.  p.  11,  pi.  i.  fig,  G. 

*  Brook,  op,  ci^.  pi,  lii*  Jig*  10  t\ 
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Enoploleuthts.     The  medio-kteral  teeth  &re  shorter  and  lesa  acute 

than  in  either  of  these  forms. 

The  Anterior  Saiiuaiy  Giai^dg  are  preaent  and  lie  in  the  form  of 
t^Q  rnmified  gLiiids  packed  awav  in  the  floor  of  the  mouth.  Their 
optftiin^s  nre  situated  one  on  either  side  of  the  median  elevation 
which  forms  the  Hoor  of  the  mouth  anterior  Co  the  radula. 

The  PosUrior  Salwar^  Glands  ai  e  in  con  toe  t  with  the  inferior 
surface  of  the  ce^ophagust  and  slightly  overlap  the  cephalic  cartilage ; 
tliey  form  a  pyriforrn  masa^  the  pointed  extremity  being  directed 
backwards.  Ttie  entranee  of  the  dtict  into  the  ceaophagu^  was  not 
made  out. 

The  (Esttpha£fu»  (  Plate  XIH.  Hg.  4,  <£)  is  very  slightly  fusiform  just 
behind  the  cent  ml  nervous  sy  intern  ;  but  it  cannot  he  said  that  a 
crop  is  formed  unless  the  expansion  were  very  much  greater  than  hi 
the  examples  examined.  Another  iuifilonn  portion  ia  seen  just  bejdre 
it  opens  into  the  stomachs 

The  Siomarh  (*)  iss^impleand  saccular,  more  elongated  in  the  larger 
specimen  than  in  the  amaller.  In  one  nf  the  examples  from  the 
Nnrwhal*s  stomach  thertj  was  a  chitinous  lining,  which  had  become 
cninpletely  detached.  It  appeared  to  have  fonned  a  coating  over 
the  whole  inner  surface  of  the  organ,  and  is  much  thinner  at  the 
posterior  extremity  than  it  is  a  little  way  behind  the  cesopliaijeal 
opening.  There  were,  howerer,  no  di'utilbrm  prominences  such  as 
I  hope  to  describe  eWwhere  in  an  ai'count  of  the  genu 4  Tamntu. 
In  the  same  instance  it  coiitained  a  C|nantitv  of  fragments  of  Crus- 
taceans, hut  not  one  of  them  was  large  enough  to  gi^e  any  chance  of 
specific  determinalion. 

The  Rectum  {r)  as  usual  leaves  the  .stomach  close  to  where  ihe 
CESophagus  enters  it,  and  ahont  the  same  point  is  the  openiug  of  the 
cfficnm.     It  presents  no  noteworthy  ieatures. 

The  decum  (e)  lies  upon  the  anterior  part  of  the  rentral  aspect 
of  the  stomachy  somewhat  towards  the  right.  It  is  coiled  into  a 
complete  spiral  and  presents  a  stria  red  appearance  which  seeni.s  to 
be  due  to  a  series  of  folds  in  its  lining  mucous  membrane* 

The  Digestive  Gland  (d^t/.^  "liver**  of  various  authors)  is  large 
and  ovoid  and  has  the  usual  relations.  The  atruc  In  re  usually  known 
as  "pancreas"  (pan.)  is  situated  in  the  angle  between  it  and  the 
cKcum  and  cesophagus. 


VHL  Circulatory  Orgfim* 

The  //eCTr^{PlateXnL  fig.  3, if)  is  broadly  pyriform  in  sliapCj  the 
anterior  end  being  somewhat  narrower  than  the  posterior;  it  is  directed 
as  usual  almo:^t  antero-pnsterior(y,  the  anterior  end  being  turned  a 
little  towards  the  ri;*ht.  At  two  opposite  points  in  its  largest  dia- 
meter the  heart  receiveiJ  the  branchial  veins  {hr.v)^  which  as  usual  pass 
along  the  anterior  or  free  side  of  those  organs.  There  are  oidy  two 
aortic  apertures  to  the  heart,  which  are  situated  at  its  anterior  and 
posterior  extremities  {a.ao^  p-^^) ;  the  former  gives  off  the  cephalic 
aortaj  ijuite  in  the  ordinary  manner.     As  regards  the  Teasel  from 
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ihf  posterior  end  I  regret  my  inability  to  giye  a  satbfactory  aocoont 
of  its  distribution,  and  the  more  so  since  it  would  have  been  interesting 
to  ascertain  bow  far  it  agrees  with  what  Brock  ^  has  indicated  as  the 
typical  arrangement  among  the  (Egopsida.  All  that  I  am  able  to 
assert  is  that  this  vessel  does  not  branch  until  a  distance  of  about 
2  centim.  from  the  heart ;  at  which  point  it  bifurcates.  It  seems 
probable  that  these  two  branches  represent  the  anterior  and  posterior 
aortse  of  Brock,  in  which  case  I  have  failed  to  discover  the  arteria 
genitalis  ;  this,  however,  is  not  much  to  be  wondered  at  considering 
the  state  of  preservation  of  the  specimens.  There  were  no  aortic 
hearts  to  be  seen  in  any  of  these  vessels. 

The  Fena  Cava  (vx.)  bifurcates  on  a  level  with  the  anterior  part 
of  the  ventricle ;  a  branch  passing  to  each  branchial  heart,  at 
the  entrance  to  which  it  is  joined  by  a  vein  passing  from  behind 
forwards  over  the  dorsal  surface  of  the  branchial  heart  (p.v.e»\ 
A  third  vein  (p.v.),  beset  like  the  others  with  renal  sacculi, 
passes  over  the  dorsal  surface  of  the  left  branchial  heart  and  then 
turns  downwards  over  the  root  of  the  left  gill  to  join  the  other 
vessels  entering  the  left  branchial  heart ;  it  probably  comes  from  the 
ovary*  but  it  was  impossible  to  make  this  out  with  certainty. 

Tbe  right  branchial  heart  {br.h.")  is  somewhat  smaller  and 
more  distinctly  quadrate  in  form  than  the  left  (6r.A.').  Each  of 
them  bears  upon  its  dorsal  aHterior  margin  a  small  flattened  sphe- 
roidal pericardial  gland  (p.gh). 

IX.  Respiratory  Organs, 
The  GUh  appear,  on  the  whole,  to  be  constructed  on  the  same 
type  as  in  Ommastrephes  \  as  was  noticed  by  Yerrill. 

X.  Excretory  and  Generative  Organs. 

Regarding  the  Renal  Organs  nothing  more  of  any  importance  was 
made  out  than  has  been  noted  above  (p.  119). 

But  little  can  be  said  regarding  the  generative  organs.  The  two 
larger  specimens  which  I  examined  were  both  females,  as  was  shown 
by  the  presence  of  the  oviducts  (Plate  XIII.  fig.  3,  od.).  There 
are  two  of  these,  which  are  gently  curved  and  pass  forwards 
just  external  to,  and  on  the  dorsal  surface  of,  the  root  of  each  gill. 
Their  extremities  are  pointed  and  the  opeuinii;  is  a  slit  on  one  side  of 
the  tip. 

Nidamental  glands  are  present  as  two  flattened  sausage-shaped 
bodies,  with  their  convexities  directed  towards  each  other,  in  the 
middle  line.     They  present  the  usual  lamellar  structure. 

Regarding  the  male  organs  Yerrill  makes  the  following  state- 
ments : — "  The  specimen  is  still  immature,  and  probably  only  one 
year  old.  The  spermary  or  'testicle*  is  small  (length  18"", 
diameters    2""    and    4"*),    flattened,    tapering  backward,   partly 

^  Op.  oit.  p.  247. 

'  JoubiD,  *'  Struct  et  d^rel.  de  la  Branchie  des  G^ph.,"  Arch.  ZooL  exp.  (2) 
iii.1885. 
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eocloged  by  the  hooded  portion  of  the  pen,  Jind  with  the  anterior 

end  attiiched  laterally  to  the  posterior  end  of  the  coe(ml  lobe  of  the 
stomach-  The  prostate  glatid,  vesiculjB  seminales,  and  apemiato- 
phore-sac  are  small ;  the  efferent  duct  ii  long  and  Blender,  t%- 
tendhig  forward  over  and  beyond  the  base  of  the  left  gill.** 


XL   TAe  Funnd-Organ, 

This  apparatus  has  been  the  subject  of  one  or  two  com muui cations 
within  the  last  few  tnouths,  and  hence  it  teemed  desirable  to  make 
what  contrihutiouf  to  the  subject  were  possible  from  tbe  materinl  at 
hand.  Its  bisiory  mRj  be  dismissed  in  a  few  words,  since  Dr.  Brock 
has  recently  gone  into  this  matter  fiomewhat  fully  ^  It  seems  to 
have  been  first  observed  by  Ileiurich  Miilk^r*,  who  observed  it  in  n 
large  number  of  species  during  a  sojourn  at  Messina  in  1H52.  He 
describes  the  macroscopic  appcarajice  aud  gives  some  account  of  the 
minute  structure^  It  coostbts  of  a  meflian  and  two  lateral  pads. 
'*  Their  surface,"  he  uriys,  "  is  made  up  entirely  of  spindle-shaped 

corpuscles They  present  great  similarity  to  the  netlle-organi 

of  other  animals,  but  are  devoid  of  a  filament  *  ♦  <  They  are  deve- 
loped in  the  intrrior  of  cells,  in  which  they  are  often  twisted  ai»d 
coiled  in  vnrions  ways/'  No  suggestion  regarding  their  function  is 
here  propounded. 

FrauK  Roll  ',  in  his  classic  "  Yergleichende  Hiatiologie  des  Mol- 
hitskentypus/*  devotes  a  page  to  the  consideration  of  the  topic*  He 
confirms  Muller'jj  account,  and  points  out  in  addition  that  the  fusi- 
form corpuscles  {which  he  figures)  become  surrouuded  by  an 
excretory  vesicle  ("  Secretblaschen  *').  He  compares  them  with  the 
Tod'like  bodies  found  in  the  epidermis  of  the  Turhetlaria^  but  ntakes 
no  suggestion  ns  to  their  proper  function, 

Fn  1877  BobretEky  \  in  his  finely  illustrated  work  on  the  develop- 
ment of  the  Cephalopoda,  figured  sections  of  the  organ  iu  the  embryos 
oiLoligo,  and  referred  to  it  as  a  '*  thickening  of  the  epidermis  (?  rndi- 
ment  of  the  funnel -organ)/* 

In  1881  Prof*  A*  E.  Verriil '  described  a  very  highly  developed 
form  of  this  apparatus  in  the  cases  of  raoniw</?apo  and  T*  h^pcrhor^us. 
Shortly  afterwards  I  was  able  to  show  that  a  similar  strnclnre  is 
present  iu  all  the  species  of  that  genus  ^^  and,  being  at  that  time 
ignorant  of  the  preiioua  accounts  of  it,  proposed  to  give  it  the  name 
of  "  Verriira  Organ."  In  the  light  of  our  present  knowledge  it 
seems  iaappropnate  to  continue  the  nse  of  this  name,  aud  perhaps  the 
proper  course  to  pursue  would  be  to  make  use  of  tlte  name  funnel- 
organ  {"  Trichterorgan  "),  which  occurs  in  the  pages  of  the  earliest 
writers  upon  it. 

1  NadiHcJilen  Oullitigeti,  No.  17,  1888,  S  pp. 

*  Zoil«;lir.  f,  wibh,  Zool.  iv-  p.  ^^fil  ( 1853), 
■  Arch.  mikr.  Anut.  t,  ^mmL  p.  t^7  (184 ill). 

*  Op,  cii.  flp.  ri2,  flit,  b7, 74,  Mid  especially  83. 
"CephalopcMls  of  ]S\E.  Aiutrica,  IL,"  Trans*  Connect  Aead.  v.  pp.  413, 

I,  pi  It.  \lgK2d,  4  a. 

Lotit^&jmi  and  other  genera  "  Proc.  Roy,  Phjs,  St>i\  Edinb*  viii.  18S5. 


1889J 


ANATOMY  Qt  GONATUS  FAfiHlClI. 


129 


The  onljT  other  recent  addition  to  the  literature  of  the  subject  i§  a 
fiUort  paper  by  Malcolm  Laurie  ^^  which  adds  little  of  importance  to 
our  knowledge. 

A  large  number  of  the  transverse  sections  which  I  made  through 
theauCerior  region  of  one  of  the  small  specimeivH  of  Gonatus  almwed 
tlie  fiii»iiel-organ«  Its  state  of  histological  preservatirin  was  far  from 
satisfactory  ;  indeed  its  extreme  ieiisttiv^eoeits  to  the  ordiuary  rea^euls 
lias  beea  remarked  by  aEl  those  who  have  examined  it  iu  the  fresh 
condition.  Since^  howe^rer,  it  i^  uuhkely  that  any  one  wiU  have  the 
opportunity  in  the  near  future  of  examining  this  speciL-s  hi  a  slate  of 
nature,  it  seems  better  to  place  on  record  the  facta  observed,  m  that 
they  may  serve  at  all  events  for  comparison. 

This  organ  is  mainly  due  to  a  great  thickening  of  the  epithelium 
of  three  areas  m  the  tunnel*  One  of  thewe  is  im-dian  and  lies  upon 
the  large  venous  sinus  which  passes  down  the  ventral  aspect  of  the 
animal,  separated  from  it  merely  by  a  thin  membrane,  whilst  the 
other  two  occupy  portions  of  the  two  lateral  walls  uf  the  funnel  and 
are  so  situated  that  wheti  the  funnel  contracts  they  become  applied 
to  the  median  portion  of  the  organ  (compare  wooden t)« 


-A.  Traniterfii?  fieetiais  through  the  funiipl  of  nil  nrlTnnced  embryo  uf  St^pm,  to 
show  Um?  forria  and  dispoaitton  of  the  funnel-tjrgan. — R  A'j&tniilar  ftt^ioii 
of  a  young  flpecdtnen  oi  Ta^mius,  iti.p.,  tncdmn  pad  j  Lp.,  f.jt,,  lateral  padi ; 
ti^,  veiitfal  wall  of  the  funnel ;  v,e.,  vena  cavtw 

The  cell -boundaries  in  ray  sections  are  very  difficult  to  make  out 

^PJate  XIII.  fig,  8);  they  are  most  distinct  in  the  lateral  portions  of  the 

»nedian  pad,  and  here  it  is  clear  that  the  pad  is  only  one  cell  tliick,  its 

^romponent  elements  having  hcconie  extremely  elongated.    The  nuclei 

are  feituatcd  at  yarious  points  in  the  cell,  generally  somewhere  in  its 

middle  third  ;  they  are  small  and  do  not  stain  go  deeply  as  usuaL  The 

di&tal  extremities  of  the  cells  are  occupied  hy  curtouM  highly  refracting 

cubglobnlar  bod  tea.     No  strtteture   whatever  could  be  made  out  iu 

these  globules,  even  under  a  yTri^ch  oil  imtneraion  of  Zeiss ;  they  seem 

perfectly  homogeneous  and  do  not  take  up  the  stain.     Over  the  snr- 

fnceofthe  cells  is  spread  a  thiu  layer  apparently  of  secreted  materiah 

It  i^taina  faintly,  is  didl  and  turbitl  and  not  stronjily  refractile;    its 

upper  iurtace  is  often  irregular     It  is  most  distinct  a  little  dislance 

I  rum  the  margin. 

*  Qimrt.  Journ.  Micr,  Set*  xxviii,  188S. 
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Towards  the  margin  a  of  the  pAda  the  peculiAriliea  of  the  epitheliam 
gmthiallT  disappear.  Tlie  cells  hecome  ahortfr,  their  nuclei  more 
deeply  stained,  and  they  pass  by  insetiaible  decrees  into  the  flattened 
pavement  ppithdium  winch  lines  the  rest  of  the  siphon.  At  the 
a  Interior  exlrenuty  of  the  organ  it  is  raised  up  into  a  free  process, 
which  ia  completely  surrounded  by  the  layer  of  these  higlily  refrRctivo 
bodies, 

I  have  also  examined  sections  of  thia  orgnn  hi  the  case  of  TaonittM 
bnth  young  and  aduU^  in  the  embryos  of  Ommaxtrephes^  Srpia,  and 
Loitpo.  In  its  general  features  the  ininute  structure  of  the  organ 
is  the  same  in  all  these  instances,  but  it  was  only  in  Gonatug  t\mi  I  was 
able  to  discover  the  highly  refracting  globules  described  above.  What 
the  relation  of  these  may  be  to  the  fusiform  rods  described  by 
MuUer  and  Boll  I  witl  not  attempt  to  decide  ftt  present,  hut  must 
leave  any  further  histological  discussion  till  an  opportunity  offer  J 
for  describing  its  structure  iu  Taoniu$  and  other  jbrms  where  It  is 
highly  evolved* 

I  shall,  howcrer,  Tcnture  a  auggestion  aa  to  the  function  which  it 
possibly  di??chargeSj  because  a  hypothesis,  even  though  it  may 
eventually  j^rove  to  he  miittaken,  affords  a  useful  guide  in  subsequent 
researches.  The  theories  of  a  sensory  or  of  a  phosphorescent  pur- 
pose in  this  organ  seem  to  he  sufficiently  negatived  by  its  situation 
in  a  closed  space  through  which  only  effete  products  from  the  body 
are  discharged.  Brock  is,  1  think,  in  error  when  he  states  that  the 
main  interest  of  this  organ  is  that  it  affords  an  instance  of  the  occur- 
rence in  Mollusca  of  nettle-cells  or  of  bodies  allied  to  them.  To  ray 
mind  the  resemblance  to  nettle-cells  is  purely  superficial,  Miiller, 
who  noted  it,  distinctiv  remarks  that  they  have  no  filament,  and 
Boll,  as  aboTe  mentioned,  did  not  think  that  they  were  so  much  hke 
nettle-ceils  as  like  the  rod-bearing  cells  of  the  TurbeUaria — an  opinion 
which  is  fully  borne  out  by  his  figures.  The  ?iew  that  the  modi^ed 
epilhelium  discharges  sonie  secretion  seems  on  the  whole  the  must 
feasible,  and  is  supported  by  the  existence  of  the  Btructureless  layer 
observed  on  the  surJace  of  the  epithelium,  wbich^  it  may  be  remarkedi 
is  of  considerable  thickness  in  the  adult  Taonivs.  The  difficulty 
hitherto  has  been  to  discoTcr  the  purpose  served  by  this  secreted 
matter. 

I  would  suggest  that  possibly  this  fun neh  organ  is  an  apparatus 
for  the  closure  of  the  funnel,  that  it  is,  in  fact,  functionally^  though 
not  morphologically,  a  valve. 

I  am  led  to  this  conclusion  by  the  following  considerations : — 

K  The  fftct  that  in  a  very  large  number  of  sections  which  I  have 
examined  the  pads  are  so  disposed  as  to  very  nearly,  if  not  qui te» 
occlude  the  lumen*  I  need  only  refer  to  the  two  instances  figured 
in  the  woodcut  as  examples* 

2.  The  fact  tbnt  in  those  forms  in  which  the  organ  is  most  highly 
differentiated  in  the  adult  the  yalve  is  absent,  as  for  example  in  the 
genus  Taonius. 

3.  In  this  case  the  presence  of  a  sticky  or  viscous  secretion  would 
he  of  obvious  utility  in  securing  the  more  perfect  apposition  of  the 
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surfaces  of  th?  pads.  Thii  idea  Is  supported  by  the  obierfAtion^ 
that  in  gome  iections  tbe  pads  could  be  «<?e(i  firmly  pressed  to2:ether 
with  a  thin  line  of  structureless  material  between  them,  Tlie  fusi- 
form or  rod*like  bodies  withitt  the  cells  might  be  compared  with  the 
Btmcturei  fouud  in  those  cells  of  C^rcaria  which  secrete  tbe  cyit 
(cellules  a  batonnet)  *. 

The  suggestiou  just  made  with  regard  lo  tbe  fuuction  of  the  fminel- 
organ  is  by  no  meaus  free  from  difHcuUies.  Of  these  tbe  most  serious 
is  that  it  persists  iii  the  adults  of  tho?e  forms  which  bnve  ii  well- 
developed  raUe  in  tbe  aiphoa*  Its  discharging  cue  function  in 
the  embryo  is  not  necessarily,  howeyer,  ft  bar  to  its  having  some 
different  use  in  the  aJult, 

The  objection  that  in  those  embryos  in  which  it  is  well  formed 
{Sepia,  Loligo)  there  is  a  vaWe  in  the  funnel,  may  be  answered  by 
the  hypothesis  that  in  these  small  animals  the  valve  \%  inndt'Oiuite. 
I  have  seen  some  sections  of  Sepia  in  wbich  the  valve  would  cer- 
tainty be  quite  insufficient  to  close  the  lumen  of  the  funnel,  unlcjis 
this  latter  were  to  contract  very  considerably  by  its  own  proper 
musculature^ 

Another  weighty  ar^^ument   which   may   he  raised  is,   that  this 

leems  a  circuitous  mode  of  obtaining  the  end  desired^  that  if  a  valve 

is  to  be  developed  it  would  be  be^^t  to  have  it  ready  for  use  liy  the 

time  the  embryo  quits  the  egg.     Nothing  in  the  way  of  proof  ean  be 

urged  against  this,  but  it  may  be  remarked   that  natural  processes 

often  seem  to  us  at  first  »i^bt  to  be  very  roundabout  in  their  way  of 

Operation,     Tbe  whole  subject  is  well  worthy  the  attenliou  of  any 

observer  who  has  the  opportunity  of  working  it  oat  more  thoroughly 

on  frehb  material. 


I 


• 


XIL   General  CGnclusiom, 

The  information  now  in  our  hands  for  instituting  a  comjiartson 
lietween  Gonatus  and  iti  nearest  allies  Onychateuthis  and  EnopitH 
t^uthis  may  perhaps  be  most  conveniently  summed  up  in  tbe  form 
of  a  table.  For  a  number  of  facts  regarding  tbe  hitter  two  genera^ 
'^hich  I  have  not  had  an  opportunity  of  verifying  for  royselfi  f 
jrnust  acknowledge  my  indebtedness  to  the  thesis  of  my  friend 
Hr,  Brock  ^ 


^  Soatiue,  "  Cellul™  A  batonn.  de  cert  Oercalres,"  Arck  itah  Biol.  vi.  pp. 
37-41  (1«84) ;  Tliotua*.  *'  life  Hiitorr  of  the  Liver  Flute,"  Qmrt.  Jouru.  Micr. 
Sd,  TouL  p.  127.  pU  iii.  fig.  20  (1883). 

'  "Phyfogcnio  d.  dibrauch.  Ceph,,  *  Morph.  Jdirb.  vi.  1880. 
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€tfm(UtiB^ 


(MjfchoteulAis, 


1.  Arms  (except  the  Tentrol  |miiV) 

vrilh   houka  and   Hiiukene  (4 
rows). 

2.  Teatacul&F  dub  witbhookituid 

S.  TmiUde  with  ootineetiTe  appa- 
r&lUB  along  th6  stetti. 


4.  The  Hue  extend  bevotid  tlie  end 
of  thfk  bodj  aDO  thoir  carti 
Uge  didee  u[x>n  tbe  gladluB. 


5«  YaJTe  in  funnel ;  alao  funnel- 
orgaiu 

6>  Siphono-pallml      articulatiofi 
iimple. 

7«  BiphonAl  caitilagt  present 

8.  Fen  witb  phrngmocona  but  no 

dorBid  proi't^fl* 

9,  MtiBeuIi    rutrftrtopea     capilia 

mi^lani  fua«d  in  middle  of 
their  isonrfie. 

10,  Ketrnctorea    mediani    difitinct 
from  retmotorefi  laterolefl. 


11.  Nuf^hal  musde  abeeot, 

12.  Baduk  with  6  rows  of  teeth ; 

mc^ioii  liko  thc^Q  of  Onyeho- 
tcuihis. 

13>  Anterior  &allTary  glanda  rudj 
inei]U»r>% 

14-  Anal  apiXMidagea  Bjmmetrical 
(in  jooug), 

15.  '^o    occeeaoiy    faeaftd    on    the 
arterioa. 

16*  Oriduct*  in  nuiuber  two, 

17,  OriductB  dorial  to  giU-tw>tft. 

\B^  Nidamentat  gknda  present. 


Ajma  with  auckera  (2  rowt ) 


TenUeular  ^iib  with  hooka 
and  au^^ei^, 

Tentaclfl    with    connectlT^ 

Apparatus     confined    to 
base  of  club, 

Tho  fina  eitpod  bejond  the 
end  of  tbe  body  propnr^ 
but  this  pointRd  doraal 
proceaa  of  Ih©  gladiua  ei- 
tenda  aa  for  a«  they  do* 


Egt^loteuihU.     I 


Bothpi^eBeat 


fiinipl&. 


absent. 


With     phra^ocone      and 
doreal  proceaa. 

Aa  in  Gimatm, 


Betrm^tores  mediani   Aja^ 
with  iHniolorea  latertdei 


absent. 

7  rowa,  wore  complex. 

amalL 

aaymmetricol. 
Aceeeaory  hearta, 

two, 

OTiduda  opening  into  pouch 
dorsal  to  gill 

preaent. 


Arms  with  hook»p  of  hx 
and  auckort  (2  ro«»)^ 


Ten  in  CI  4  lar  vl  u  b  w  ith  bot 
and  0UclerB. 

Aa  in  On^koteviAk.     ] 


The  (itia  do  not  erteud  1 
yond  tho  end  of  I 
body. 


Both  preeeut 
aim  pie. 

absent, 

Keilher    pbTflgnioixme  I 
dorsal  pruoee. 

MuB*:uli  retmotorea  ca|| 
mediani  distinGt-      j 

Betmctorei  mediani  disti 
fhim    i^tTO<!toTe»  U 

present. 

7  TOWB,  le«  oompleE. 

rudimentary, 
eymmetrical. 
Aeceasory  hearts 


two. 

Am  fa  Gonaim, 

abaanU 
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From  ihh  table  we  maj  extract  the  folio  wing  sett  of  resemblaneea 

aad  differences : — 

A.  Gonatus  resembles  both  On^choteuthU  and  Enoploteuihism  : — 
(2)  the   fact  that  the  club  of  the  tentacle  hai  both  hooks  atid 

suckers^  though  it  differs  widelj  in  their  arrangemeDt ; 
(5)  the  fact  that  the  furaiel  has  a  valve  and  a  funnel-organ ; 
(€)  the  simple  aiphorio-pallial  articulation  ; 

(16)  the  Dumber  (though  not  the  disposition)  of  the  oviducts  * 

B.  Gmiatus  resembles  Ontfchoteutkia  and  differs  from  Enopk- 
imthis  in  ^— ^ 

(4)  the  extension  of  the  fins  beyond  the  end  of  the  body  proper ; 
though  even  here  a  difference  in  their  relation  obtains  owing 
to  the  varying  form  of  the  pen*  whichj  however,  hasaphrng* 
mocone  in  both ; 

(9)  the  fusion  of  the  middle  portions  of  the  median  retractors  of 
the  head  ; 

(11)  the  absence  of  the  nuchal  muscle  ; 

(12)  the  form  of  the  median  tooth  of  the  radula  j 
(18)  the  presence  of  nidamental  glatyds* 

C.  Gonatm  resembles  Enopioteuthis  and  differs  from    Onycho~ 
teat  his  in  : — 

(10)  the  separation  between  the  median  and  lateral  retractors  of 
the  bead ; 

(13)  the  mdimeiitary  anterior  salivary  glands  s 

(14)  the  symmetrical  anal  appendages  j 

(17)  the  situation  of  the  oridiicts  dorsal  to  the  roots  of  the  gilb, 

D.  Gonatus  differs  from  both  Onyehoteuihts  and  EnoplaieuikU 
in: — 

(1)  the  arrangement  of  suckers  in  4  rows  and  in  their  armature; 

(2)  the  details  of  armature  of  the  tentacular  club  ; 

(3)  the  connective  appnratua  of  the  tentacles ; 

(4)  the  exact  relation  of  the  end  of  the  body  to  the  Hns; 
(7)  the  presence  of  a  si  phonal  cartilage ; 

(5)  the  form  of  the  pen  ; 
(12)  the  radula; 

(15)  the  absence  of  accessory  hearts. 

In  regard  to  A  the  most  noticeable  fact  is  that  no  points  of 
iiuportanee  have  been  ehieidated  in  wliich  Gonatus  resembles  both 
the  other  forms  under  consideration  except  such  as  are  also  common 
Co  a  much  larger  number  of  forms* 

The  characters  grouped  under  0  are,  I  think,  sufficient  to  justify 
the  step  taken  three  years  ago  in  making  this  genus  the  type  of  a 
new  subfamily  Gonatidm^  for  there  can  be  no  doubt  that  it  is  incom- 
parably further  removed  from  OnychoteuthiB  and  Enoploieuthis  than 
they  are  from  each  other. 

The  question  which  of  these  two  genera  it  more  nearly  resembles 
is  more  difficult  to  settle  ;  but  I  shodd  be  disposed  on  the  whole  to 
attribute  more  iv eight  to  the  characters  which  ally  it  to  Ont/cAoieu^ 

pROC.  ZooL*  Soc*— 1889,  No*  X.  10 
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this.  The  presence  of  a  phragmocone,  the  absence  of  the  oachal 
muscle,  the  form  of  the  median  tooth  of  the  radula,  and  the  presence 
of  nidamental  glands  are  all  points  of  considerable  importance, 
whilst  the  size  of  the  anterior  salivary  glands  is  merely  a  matter  of 
degree,  and  the  form  of  the  anal  appendages  in  the  adult  Gonatus  is 
unknown.  The  fusion  of  the  median  retractors  in  one  is,  so  to 
speak,  balanced  by  their  separation  from  the  lateral  retractors  in  the 
other.  The  other  remaining  point,  namely  the  opening  of  the 
oviducts  into  special  cavities  in  Onychoteuthis^  does  not  seem  suffi- 
cient in  itself  to  contravene  the  resemblances  on  the  other  side. 

Summary, 
In  addition  to  the  general  sketch  of  the  anatomy  of  an  interesting 
form,  the  preceding  pages  record  the  existence  of  several  tracts  of 
cartilage  hitherto  unobserved  in  the  Cephalopoda,  and  give  details 
regarding  the  structure  of  the  pen-sac  and  the  development  of  the 
pen,  as  well  as  new  facts  regarding  the  structure  of  the  funnel-organ. 
The  genus  Gonatus  is  regarded  as  being  somewhat  more  nearly  related 
to  Onychoteuihis  than  to  Enoploteuthu^  but  as  much  further  removed 
from  both  than  they  are  from  each  other.  The  creation  of  the  sub- 
family Gonatida  is  held  to  be  justified. 

In  conclusion,  1  have  to  fulfil  the  pleasant  duty  of  thanking  Mr. 
Robert  Gray  for  some  of  my  materials,  Professor  Huxley  for  his 
kindness  in  allowing  me  the  use  of  his  workroom,  and  Professor 
G.  B.  Howes  for  the  friendly  interest  he  has  taken  in  my  work  and 
for  numerous  acts  of  kindness  during  its  performance. 

EXPLANATION  OF  THE  PLATES. 
These  letters  have  the  saine  sigmficaHon  throughout. 


a.  Anus. 
a.ao.  Anterior  aorta. 
6r.  GilU. 
hr,a.  Branchial  artery. 
br,h.  Branchial  heart 
6r.A'.,  brh'\  Branchial  hearts. 
h.g.  Buccal  ganglia. 
br»g,  Branchiu  ganglia. 
hr.v.  Branchial  vein, 
c.  C»cum. 
ce.  Cerebral  ganglia. 
co.\  oo".  Inner  and  outer  limbs  of  the 
collaris  muscle. 
cp.  Plug  of  cartilage  in  the  hinder 

extremity  of  the  pen-sac. 
d.g.  Digestive  gland. 
e\  «".  Epithelium  of  the  pen-sac. 
em.  Epithelium  of  the  mantle. 
g.  Articular     groove    on    the 

siphon. 
us.  Ink-sac. 
m.m.  Betractores  inf  undibuli. 
nu.  Nuchal  cartilage. 
od,  Oriduot. 
a.  (Esophagus. 
op.  Optic  ganglia. 


op'.  Their  stem  cut  short. 

osp.  Foramen  for  the  nerve  to  the 

osphradium. 
o,v.  Vein  probably  from  the  ofaiy. 
p.  Pen. 
pall.v,  Pallialvein. 
pan.  "Pancreas.** 
pMO.  Posterior  aorta. 
p.gl.  Pericardial  gland. 
p.n.  Pallial  nerve. 
p.v,  Pedo-visoeral  ganglia. 
p.v.c.  Posterior  vena  cava, 
r.  Bectum. 

re,  Benal  sacouli  on  the  Teins. 
rL  Bidge  for  pallio-siphonal  ar- 
ticulation. 
8,  Stomach. 
sep,  Budimentary  septum  of  the 

phragmocone. 
8.g,  Stellate  ganglia. 
s.nu.  Supra-nuchal  cartilage. 
8U.g,  Supra-eladial  cartilages. 

V,  VentriSe. 
v.c.  Vena  cava, 
v^.,  vj*'.  Venous  foramina  in  the 
cephalic  cartilage. 
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PfcAtB  Xin. 

Fig.  L  The  centra]  tii'tTou*  stys^ein  tind  rhft  stelliitL*  gaiigliii,  (ruin  above :  x  2» 
2,  The  fame  fratn   the  aide  ;  ilio  iittjiliitfi  aud  t»ptiu  i^ugUsi  Imviiig   boen 

rGEnCFTed. 
^  Tb«  circuktorj  orgnnB  leeii  from  Ikio  dortnl  auHm :  nat,  m^* 

4.  The  digBitiire  tnict  of  ant  of  Ibe  imfttl  «peoiiiieutf,  vem  frortn  th«  side ; 

x3. 

5.  One  of  tJie  emftl!  ipedmtiu  opened  down  the  r^tfrd  middle  hue  to 

show  t(iG  nuintleHcaTity  ;  to  tbe  nglil  nu  openitig  h;i«  beoti  made  luto 

tbe  ren&l  aac :  x  S. 
ft.  Tlie  oepbnlio  cartilage ;  A  (rom  tJlA  left  Aide,  B  from  abate :  naX.  ute, 
7,  Veotral  view  of  tbf  fuund  i>f  one  of  the  larger  sjK^cimoni,  to  abow  the 

cartilages  in  its  wjiU :  mit.  aize. 
8*  Part  of  a  tmnsverH?  section  of  the  medinTi   pad  of  the  fimnel^organ* 

K  1T5 ;  the  detAik  added  under  &  higher  power. 

PtAte  XIV. 

Fig.  1.  Tranarerfle  «ectiou  of  the  pen^sR^  and  dor«d  portion  of  the  body  of  one 

of  the  small  s|»edmeita:  x  If  5. 
2.  Somi?what  obtique  fiection  tbrotigh  the  posterior  extreiiiir/  of  one  of  the 

smaller  epecimeni  :  the  piece  t>f  tiefitie  between  ihf;  pen  and  tbe  upesi 

of  the  petinEHic  huA  been  indudedi  oving  to  the  obliquity  of  ibaaecLit^n  : 

X  55* 
!i  IiQfigttiiduiiil  section  through  thu  p^xateri^r  bxtrtinity  of  another  of  the 

enudl  specimenji :  x  55. 
4»  Trmn«teiW)ieotioa  through  the  aoLeriormtremitj  (>f  thepoii-sac;  x  175. 


March  19,  1889. 

Prof-  Flower,  C.B,,  LL.D,.  F.H.S.,  Presideat,  m  the  Chair. 

Mr.  W,  B.  TegetmeuTj  F.Z.S.,  exhibited  sod  made  remarks  on  a 
^Jjccimeo  of  a  female  Gold  Pheasant  {Thaumaka  pkta)  which  had 
■^-ftaumed  nearly  complete  male  plumage* 


Mr*  Tegelmeier  also  exhibited  a  pair  of  distorted  horns  of  the 
i  liex  of  Cashmere  (Oapra  mbirica),  in  which  the  horns  met  in  front 
*^md  crowed  eaeh  other. 


The  Secretary  laid  upon  tlie  table  a  Jbt  of  the  species  of  Fishes 
^s-^ntiiiDed  in  several  collections  made  at  Constantinople  by  Dr. 
is,  D.  Dickson,  CM.Z.S.,  and  forwardtid  to  the  8oeiety. 

The  list  had  been  prepared  by  Mr  G.  A.  Buulenger,  F.Z.S., 
^^vid  contained  the  names  of  GO  species;  amongst  these  were  two 
^^ecimens  of  a  species  of  Trout  from  Brotissft,  whicbj  although  re- 
^►^nibling  Saima  fario,  were,  according  to  Dr.  Gtinther,  probably 
*"«lerahle  to  a  distinct  species.  Farther  specimens,  however^  were 
**^mied  for  their  accurate  determination. 

The  Coimcil  had  agreed  to  deposit  tlicse  colU  ctions  in  the  British 
^luseum  of  Natural  History  in  the  name  of  the  Society. 


The  following  papers  were  read  : — 


10* 
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1.  On  the  Generic  Position  of  the  so-called  Physte  of  Aus- 
tralia.    By  the  Rev.  A.  H.  Ck)OKE,  M.A.,  P.Z.S. 

[B«oeiTed  February  25, 1889.] 

The  freshwater  Mollusca  of  Australia,  regarded  as  a  whole,  present 
only  one  feature  which  can  be  considered  at  all  remarkable,  namely 
the  extraordinary  development  of  the  genus  Physa,  In  a  valuable 
paper  '<  On  the  Freshwater  Shells  of  Australia  "  ',  Mr.  £.  A.  Smith 
enumerates  no  less  than  52  species  of  this  genus.  It  is  true  he 
admits  that  some  of  these  are  undoubtedly  synonymous  with  others^ ; 
but  even  if  we  were  bold  enough  to  reduce  the  number  by  half,  26 
would  still  remain  a  large  proportion.  Thb  is  especially  evident  when 
we  recollect  that  only  eight  or  nine  species  of  Australian  Limnaa 
are  known,  and  only  about  seven  of  Planorbis.  Professor  Tate  and 
Mr.  Brazier,  in  their  '  Check-list  of  the  Freshwater  Shells  of 
Australia '  ^  enumerate  54  species  of  Phy8a\  "  more  than  half  [the 
number]  for  the  whole  world." 

These  Australian  Physcs  present,  as  a  group,  certain  well-marked 
characteristics.  They  are,  as  a  rule,  remarkably  large,  thick  shells, 
sometimes  gibbous,  sometimes  much  acuminated,  sometimes  sur- 
rounded with  sharp  ridges  or  keels.  The  columellar  fold  is 
generally  strong,  and  in  many  cases  there  is  present  a  stout  epi- 
dermis. 

It  does  not  appear  that  the  animal  of  many  of  these  species  has 
been  examined  in  order  to  see  whether  they  had  anything  in  com- 
mon with  Pkysa  besides  the  possession  of  a  sinistral  shell.  One 
would  have  thought  that  the  presence  or  absence  of  the  tongued 
mantle,  reflected  over  the  shell,  would  have  been  noticed  whenever 
the  animal  had  been  examined. 

This  group  of  Physa  is  not  peculiar  to  Australia,  though  it  finds 
its  most  extensive  development  there.  Shells  of  exactly  the  same 
facies  occur  in  New  Caledonia'  (14  species),  Tasmania*  (12  species), 
New  Zealand''  (8  species),  Tonga  Islands''  (2  species),  Viti  Islands* 
(2  species).  New  Guinea"  (3  species).     This  fact  confirms  the  close 

^  Journ.  linn.  Soc.,  Zool.  xvi.  1883,  pp.  255-317. 

'■*  I  have  noted  the  following  as  probable  :--p«)<!««,  Sowb.,  =^;^ram»(2a^ 
Sowb.,  4-<'wpar,  Sowb.,  -{-pectorosaf  Clonr.,  +bretnculmen,  Sm.,  -hioaw.  Ad.  and 
Ang.,  +concinna,  Ad.  and  Ang.,  -\-texturata,  Sowb. :  gibbosa,  Qld.=pro€lucta, 
Sm.,  -j-bcddo/tiei,  N.  and  T.,  -{-Jitsiformis,  N.  and  T. :  reevei^  Ad.  and  AQg.,=ca- 
rinata,  H.  Ad.,  -^obesa,  H.  Ad.,  +trunoata,  H.  Ad.,  -^bonus  hewricus^  Ad.  and 
Ang.,  +cuminffiit  H.  Ad. 

3  Proc.  Linn.  Soo.  N.  S.  Wales,  vi.  1882,  pp.  552-569. 

*  Including  Tasmanian  species. 

*  Various  papers  in  the  '  Journal  de  Conchyliologie.' 

°  B.  M.  Johnston,  Proc  Eoy.  Soc.  Tasm.  1878,  pp.  19-29. 

^  Tenison- Woods,  Proc.  Linn.  Soc.  N.  S.  Wales,  iii.  1879,  p.  139. 

"  Mousson,  Joum.  de  Conch.  3rd  ser.  ati.  1871,  pp.  17, 18. 

*  Mousson,  Joum.  de  Conch.  3rd  ser.  x.  1870,  pp.  130, 131. 

^^  Tapparone-Canefri,  Ann.  Mus.  G^.  xix.  1883  (two  species  common  to  Aus- 
tralia). 
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relationship  between  these  groups  of  the  South  Pacific,  which  is 
already  indicated  by  the  distribution  of  Rhytida,  Janella,  and 
Placoitylus. 

The  object  of  this  paper  is  to  show  that  these  so-called  '  PhyMUBy 
the  sole  claim  of  which  to  the  title  is  that  they  are  sinistral  fresh- 
water-shells, are  not  Physa  at  all,  but  a  group  of  sinistral  Limnaeidse, 
characteristic  of  the  geographical  area  above  indicated,  and  also  of 
another  part  of  the  world,  where  their  presence  is  of  extreme  interest. 

This  view  rests  primarily  upon  an  examination  of  the  radula  of 
some  of  the  species  concerned. 

As  is  well  known,  the  radulse  of  the  Physidse  and  the  Limnaeidae 
are  essentially  different,  and  tend  to  remove  Physa  much  further 
away  from  Ltmnaa  than  are  either  Pianorbis  or  Ancylua.  Fischer 
describes  them  as  follows^ : — 

PhYSIDA.  LiMNAIDiB. 

Radula  composed  of  teeth  ob-         Teeth  of  the  radula  in  hori- 

hquely  arranged  ;  central  tooth  zontal  rows,  hi-  or  tricuspid  [cen- 

multicuspid ;    laterals  and  mar-  tral  tooth  bi-  or  tricuspid,  never 

ginals  pectinate  or  serriform,  and  multicuspid]  ;     marginal     teeth 

provided  with  a  special  narrow  serriform  ^ 
appendage  on  the  upper  and  ex- 
terior edge. 

In  the  •  Journal  of  Conchology,'  v.  1887,  pp.  241-243, 1  described, 
under  the  name  of  LimntBa  physopsis,  a  new  species  of  these  Aus- 
tralian '  Phy8tB*  The  reasons  given  for  believing  the  species  to  be 
limnsaidan  and  not  Pbysidan  were  based  on  (1)  a  consideration  of 
tbe  radula,  and  (2)  the  general  facies  of  the  shell.  It  was  suggested, 
purely  on  grounds  of  general  similarity  of  shell,  that  two  other 
Australian  species  of  *  Physa/  viz.  P.  hainesii,  Tryon  (=^ latilabiata, 
Sowb.),  and  P.  newcombi,  Ad.  and  Aug.,  were  also  Limnaeidae. 

Since  that  date  several  other  species  of  this  group  of  '  Phyaa ' 
have  been  examined,  and  with  similar  results.  It  may  at  once  be 
asserted  that,  in  spite  of  the  52  or  54  species  enumerated,  Physa  has 
yet  to  establish  its  claim  to  be  an  inhabitant  of  Australia.  Every 
species  as  yet,  which  has  been  examined  anatomically,  turns  out  not 
to  belong  to  that  genus ;  and  I  am  strongly  of  opinion  that  further 
investigation  of  the  animals  of  the  species  as  yet  known  only  by  the 
shells  will  afford  more  eridence  of  a  similar  kind. 

The  note  of  suspicion  has  already  been  sounded  more  than  once 
with  regard  to  these  Australian  PAyt<B.  Mr.  R.  M.  Johnston  has 
noticed  a  '*  peculiar  arrangement "  of  the  lingual  teeth  in  P.  tas^ 
manica,  the  medials  of  which  are  2-cuspid,  the  laterals  4-,  5-,  and  6- 
cuspid,  the  extreme  ones  baring  a  resemblance  to  tbe  closed  digits 
of  the  hand '. 

^  Manael  de  Conchyliologie,  pp.  503,  510. 

^  It  Quiy  be  remarked  that  this  description  is  inadequate,  so  far  as  Anoylus 
proper  is  oonoemed. 

^  Proo.  Bo^.  Soo.  Tasmania,  1878,  pp.  19-29 :  he  uses  the  term  laterals  to 
include  maigmals  as  well. 
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Professor  Hutton,  examining  **  BuUmus  gibbosa^  Gld.  (PAy»a)?," 
notices  that  the  edge  of  the  mantle  is  simple  and  not  reflected  over 
the  shell;  that  the  radula  has  126  rows,  with  formula  27-1-27; 
he  goes  on  to  characterize  the  teeth  at  length.  Bulimus  variabilis. 
Gray  (Physa),  is  also  described  as  being  similar  in  form  of  radula, 
rows  112,  formula  18-1-18;  and  the  belief  is  expressed  that 
probably  the  other  species  of  Physa  described  from  New  Zealand 
will  all  be  found  to  belong  to  the  same  genus\ 

Professor  Tate  has  expressed  a  belief  that  the  sinistral  spiral 
Pond-Snails  of  Australia  have  been  incorrectly  placed  in  the  genos 
Physa,  He  remarks^  that  in  no  instance  has  he  found  in  the  species 
those  distinctions  which  characterize  Physa  as  separate  from  Bulinus. 
He  observes  that  the  mantle-margin  is  neither  expanded  nor  digitate, 
and  he  catalogues  10  species  as  Bulinus. 

Tapparone-Cauefri  describes  ^  as  belonging  to  Physa,  the  new 
section  Physastra  with  the  single  species  Ph,  vestita.  From  his 
description  of  the  shell,  however  (form  of  Limniea,  but  sinistral, 
thicker  than  the  common  type  of  Physa  ;  surface  not  shining,  but 
covered  with  a  somewhat  thick  epidermis,  which  easily  comes  off 
when  dry),  it  is  plain  that  he  is  dealing  with  a  specimen  of  the  group 
now  under  investigation.  He  figures  the  specimens,  but  his  examina- 
tion of  the  animal  was  unfortunately  not  successful. 

The  following  species  of  this  group  have  been  examined  *,  and  the 
results  appended  have  been  arrived  at : — 

General  Characteristics. 

Radula  long,  rather  broad,  consisting  of  140-220  rows  ;  central 
tooth  not  equal  in  size  to  first  lateral,  bicuspid ;  cusps  rather  blunt ; 
laterals  and  marginals  together  about  30-40  in  number ;  laterals 
7-12,  tricuspid;  cusps  not  much  differing  in  length;  passage  to 
marginals  gradual  ;  marginals  serrate,  often  much  curved  at  extreme 
edge,  where  they  become  very  small  and  less  serrate. 

Physa  gibbosa,  Gld.  (figs.  1,  1  a). 

Radula  with  about  144  rows ;  cusps  of  central  tooth  very  blunt ; 
laterals  7-8,  horizontal.     Formula  22-8-1-8-22. 
Hab.  Australia. 

Physa  proteus,  Sowb.  (figs.  2,  2  a). 

Radula  with  about  83  rows  (specimen  probably  imperfect),  very 
similar  to  gibbosa.     Formula  27-8-1-8-27. 
Hab.  Australia. 

^  Trans.  N.  Z.  Inst.  xiv.  1881,  p.  165.  Bulimus  must  surely  be  a  misprint 
for  Bulinus,  and  the  formula  of  B.  variabilis  is  a  little  suspicious. 

^  Trans.  Roy.  See.  S.  Austr.  v.  1882,  p.  f)!. 

■'  "Fauna  Malacologica  della  NuoTa  Guinea,**  Ann.  Mus.  Stor.  Nat.  GenoTa, 
lix.  1883. 

*  All  the  specimens  have  been  prepared  by  and  are  in  the  collection  of  Mr. 
H.  M.  Gwatkin,  M.A.,  of  St  John's  College,  Cambridge. 
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Central  and  first  lateral  Teeth  of  so-called  Phi/fifp,  Slc, 

^*8-  ]'^^  9Mota,  Rg.  2.  P.  pro^riw.  Fig.  3.  P.  «M«a^ff.  Pig.  4.  P.  /a^^M- 
*««•  Fig.  6.  P.  alickF.  Kg.  6.  P.  mtUtistrigata.  Fig.  7.  P.  physopfw 
«^B-«.  P.toa&Kfc    Fig,9.  PtoiiorftMcwwrtw.    Fig.  10.  Limnaa  ttoffwUis, 
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Fbvsa  sinuata,  Gld*  (figi,  3,  3  a}. 

Raduk  with  about  83  rows  (speetinen  prohably  imperfect) ; 
latemls  rather  more  extensive  than  in  the  other  species ;  outer  cusp 
very  small.     Formula  25-12-1-12-25. 

Mah.  Yiti  Islauds. 


Physa  TABUiiATA,  Gray  (figg 
Radula  with  at  least  220  rows 
curved.     Formula  32-8-1^-32. 
Hah,  New  Zealand. 


4,4  a). 

extreme  marginals  very  much 


Physa  al.icjm^  Reere  (figs.  5,  5  a). 

No  apecifll  features.     Formula  25-7-1-7-25. 

Hah,  Australia^ 


Physa  MULTfsTRtGATA,  Tate  (figs. 
Formula  30-8-1 -8-30< 
Hah,  Australia. 


Q,6a). 


Physa  PRYsopsiSf  Cooke  (figs*  7,  7  s). 
Radula   larger   rows   about    HO ;   laterals    numerous.     Formula 
30-9-1-9-30. 
Hab,  Australia. 

Physa  scalaris,  Dkr*  (figs.  8,  8  a). 

Hows  about  140,  not  so  much  curved  as  in  the  other  species; 
passage  between  laterals  and  marginals  not  distinctly  marked. 
Formula  about  23-7-1-7-25. 

Hab.  Angola. 

Several  interesting  facts  follow  on  this  investigation.  In  the  first 
plnce,  the  teeth  of  the  radulee  bear  a  very  striking  reseniblance  to 
thoisc  of  the  African  genus  Infifiora^  Ehrenb.  So  far  as  I  am  awarej  the 
radula  of  Isidora  has  only  once  been  fi^^uretl*  namely  by  Jickeli  in  his 
*  Fauna  der  Land- und  Silsswaaaer-Moliusken  Nord-Ost-Afrika's'\ 
The  resembhmce  amounts  to  identity ;  in  Isidora  the  central  tooth 
is  squarish,  bicuspid,  the  laterals  tricuspid,  the  marginals  serrate, 
just  as  in  these  Australian  ■  Fht/stE,^  and  the  shelb  present  no  differ- 
ence whatever.  Fischer,  therefore^  is  quite  right''  in  regarding  the 
Australian  and  African  geuera  as  the  same,  and  thus  a  most  remark- 
able link  is  establi^jhed  between  the  oi oil u scan  fauna  of  Australia 
and  Africa^  a  liok  in  the  clmiu  of  evidt^uce  already  afforded  by  the 
existence  of  tire  carnivorous  LancUShella  {Rhytida)  in  both  Conti- 
neuts>  and,  amongst  the  marine  Mollusca,  by  the  occurrence  of 
identical  species  of  such  littoral  shells  as  Purpura  and  possibly  uf 
Littorina. 

In  the  next  place,  the  relation  of  the  group  is  Tnuch  closer  to 
Fianorbu  than  to  LimntFa.  A  comparison  of  the  central  tooth  and 
first  lateral  of  Plan,  eornem  and  of  Limn,  stagnalis  (see  figs.  \K  10, 

^  KoTft  Acta  Ac.  Nut.  Cur.  ixrvii,  187^',  Tuf.  lii.  Cg*.  2-4, 
^  MiUiuel  de  Oonchyl.  p.  £09. 
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p.  139)  with  the  same  teeth  of  theae  Bulini  will  make  this  clear. 
Id  Pianorbis  the  ceotral  tooth  is  broad-ba^ed,  bicuaptd,  while  the 
[aterals  are  tricuspid ;  in  Limn^a  the  central  tooth  is  long  and 
narrow,  unieuspid,  while  the  laterals  are  bicuspid.  A  Buiinm^  there- 
fore, is  not  30  much  a  siEiistrel  Limntsa  as  a  sjiiral  PlamrbU.  Further 
research,  as  the  animals  of  more  species  are  investigated,  maj,  per- 
fiRps^  hni)g  out  some  points  of  difTerence  leading  to  divisioo  into 
subgenera  of  the  Australian  and  Austro-Poljneiiian  species.  It  is 
ficssible  that  the  somewhat  wing-shaped  form  of  the  central  tooth 
in  some  cases  (see  figs.  2,  3,  5,  7,  8,  p*  139),  as  compared  with  its 
more  regularly  square  shape  in  others  (see  figs*  1  nnd  4)t  may  indi- 
cate a  basb  of  subdivision  ;  but  at  present  there  does  not  seem 
lufEcient  material  to  work  upon. 

Finally,  as  regards  nomenclature. 

Ad  an  son,  in  1/57^  described  and  figured'  under  the  name  of 
Le  Bulin  or  BuUuus  a  small  sinistral  freshwater  shell  from  Senegal, 
length  1  \  lines,  breadth  |  line.  The  shell  is  evidently  not  adult, 
but  the  description  and  magnified  drawing  of  the  animal,  which 
flhows  none  of  the  produced  mantle-lobes  of  a  true  Ph^sa  (indeed, 
Adanson  fortunately  remarks,  *^  le  manteau  tapisse  tout  rint6rieui' 
de  la  coquille  sans  sortir  au-di^t^  des  bords  de  sou  ouverture  ''),  are 
sutficient  to  enable  us  to  recognis^e  it  as  belonging  to  the  genus  now 
under  iuTestigation.  Fibber,  therefore,  is  quite  right  in  adopting 
Bufmus  ns  the  generic  name'. 

Isifiora  (Ehrenh.  183 J)  is  a  synonym,  see  Jickeli,  io&.  aupr.  ciL 

Fischer,  in  his  •  Manueh'  goes  on  to  enumerate  five  subgeaera, 
m.  Pyr^Qphysa^  Plesiopkym,  Ameria^  GhjptophjMa,  and  Physopsti, 

Plfrffophjsa  was  proposed  by  Crosse'^  for  Ph,  murim^  Crosse, 
from  Nossi-B£%  on  the  ground  of  its  turreted  spire.  But  this  sub- 
genus is  of  little  value,  as  t!ie  Australian  species  present  every 
variety  of  such  formation,  Crosse's  description  of  the  shell  ("hand 
uitens,  vestimento  opaco  indnta'^)  makes  it  plain  that  It  belongs  to 
this  genus. 

PU^iophjsa  (Fischer,  18H3)  includes  the  remarkable  Ph,  striata ^ 
d'Orb,,  from  Guadeloupe.  Tlus  must  be  the  *  Physa  sp.*  from  Point 
i  Fitre\  the  radula  of  which  is  described  by  Bland  and  Binney* 
as  follows: — *^  Central  tooth  ,5*cu^ped»  central  of  these  the  largest  j 
Uterala  4-casped,  one  inner,  large,  stout  ;  margins U  a  reproduction 
of  the  laterals/^     Thia  description  at  once  removes  the  species  from 

*  B&nhpUt  pp^  5--7i  pL  %.  a.  ii. 

"  Yti  be  n?mi).rkp :  *'  Etytnobfie  inoounti."     Adiuiion,  however,   l.  e.,  aaeniR 

L'lo  make  it  fairij  clear  wh«a  be  say  a :— "  Oett«  dfinominaliati  m^a  paru  lui  con- 

^V^Lf,  paroe  que  runimal  peadarit  m  Tie  aags  prMqtie  ootitinuelleaient  4  fleur 

^^eaiif  vt  qu^apr^^  mi  mort  la  coquiUa  flott^  oomme  tm<»ptliit  bnlh  d^air  traiiiB- 

pftretite." 

'  Joum.  d©  CkjnohyL  3'  B§r.  %%%.  1870.  pp.  908-209;  )^  1880,  pp.  141-142, 
pi.  it.  fig.  5. 

*  Ma»e  ( Joum.  de  Conchyl.  3"  i^Fp  xiiii.  1883.  pp.  30-31)  reeonls  Piffsiophgsa 
ttriaiit  TfOm  Point  ik  Pitre. 

*  "Jfote  on  a  curioaa  form  of  Uogual  dentition  in  P^w,"  Ann*  Lye.  N,  E 
H.  York.  I.  1873,  pp.  255-257,  pL  xi.  fig^.  2,  3. 
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Physa^  The  differences^  howeTer,  between  its  dentition  and  that  of 
Bulinus  are  very  couiiderable,  the  cetitral  tootli  being  5-cufiped, 
cu&ps  sharpj  instead  of  2*ciisped,  cusps  blunt^  the  e?:lreme  marginali 
being  Bimilar  in  character  to  the  laterals,  initend  of  entirely  different, 
witfi  no  trace  of  serration.  Further,  the  occurrence  of  the  species 
on  an  island  in  the  Antilles  raises  a  difficulty  on  the  score  of  distri- 
bution, if  its  close  connection  with  Bulinus  be  pressed <  It  aeemaj 
therefore,  better  on  every  ground  to  separate  off  Plesioj>hymf  in  the 
expectation  that  its  congeners  will  hereafter  be  found  rather  on  the 
South- American  than  the  African  continent* 

Ameria  (H.  Ad.,  1861)  was  proposed  for  Phyx^e  with  keeled 
whorls,  e.  ^.  P.  aiicia^  Reeve,  The  distinction  is  untenable.  Every 
gradation  of  keeling  is  observable  in  the  Australian  Bulini^  and 
occasionally  the  same  species  is  indifferently  keeled  or  perfectly 
smooth. 

Glyptopli^m  (Crosse,  1872 ^  not  1870;  Fiacher,  •Manuel*)  waa 
meant  for  similar  shells,  and  must  share  a  similar  fate. 

Phi/sopm*  (Krauss^  1848)  has  a  truncated  columella  and  lustrous 
shell.  Fischer  regards  it  as  a  subgenus  of  Buimus^  but  it  does  not 
appear  that  the  animal  has  ever  been  investigated.  There  is  nothing, 
therefore,  to  show  that  it  belongs  to  Bulinus  rather  than  to  Phifm, 

Phyaastra  (Tapp.-Can.,  IBS'S)  has  been  dealt  with  above. 

Thus  reorganized  the  genus  will  read  as  follows  ; — 
BuLiNU!i,  Adans.  1757. 

Eiijmohtfy.  Diminutive  of  huth^  a  bubble. 

Stjmnfjms.  Isidora  (Ehrcnb.,  1831),  Dimtrophu  (Gray,  1840)» 
jimeWff  (H.  Adams,  1861),  G I  if ptophif  sa  (Cro^^^i  1872)^  Pt/rgophysa 
(Crosse,  1879),  Phi/suiira  {Tap.-Cm.,  IHSti), 

Animal  without  the  produced  and  retlected  mantle-lobes  of 
Phifsa ;  raduk  LimnE^idaUi  approaching  Planorbis  rather  than  Ltm- 
mra  ;  central  tooth  bicuspid  ;  cusps  rather  blunt,  base  square ; 
laterals  tricuspid  ;  marginals  serrate-  Laterals  about  6  to  10,  mar- 
ginals about  25  to  33.  Number  of  rows  varying  between  140  and 
220. 

Sheli  sinistral,  resembling  that  of  Physa^  acuminated  or  gibbous^ 
smooth  or  keeled  ;  texture  somewhat  thick,  covered  with  a  deciduouB 
epidermis;  columella  strong,  often  reflected;  umbiiicus  sometimes 
very  vride  and  deep* 

Distribution.  Australia,  Tasmania,  New  Zealand,  New  Guinea,  New 
Caledonia*  Viti  and  Tonga  Islands;  Africa,  N.,  N.E.,  W.,  and  S. ; 
S*  France,  Spain,  and  all  countries  bordering  the  Mediterranean^ 

?  Subgenus  Phjsopm  (Krauss,  1848).  Animal  nnknovin  ;  sheU 
with  truncated  columella. 

Bistrihntim ,  Natal , 

^  Journ.  til*  Oonclijl  3^  i^r,  lii.  1872,  p.  151  ;  type  jw-f iff,  Croase^  and  alid4P^ 
Beeve. 

^  Tr^Voa  (Struct.,  rind  ^jst.  Conch,  iii.  p.  101)  mentiqns,  but  I  hare  failed  to 
trfice  ou  what  autborilj^  tbat  Hinbtrfii  LiiunBSiid  oemxt  in  the  Sandwkb 
Hi»  whole  aiTftngement  of  the  present  group  is  dffititut^  of  identiflQ  v&lue. 
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1.  CtYMNODACTYLUS  horridus 
2.UR0STK0PHUS   SCAPULATUS. 
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Plksiopbyba»  Fiacber,  1883. 

Animal  unknown,  with  the  exception  of  the  rftdula  t  central  tooth 
Musped;  niiddle  cusp  the  largest;  (atemb  4-cu^ped,  strong; 
mMFgiuals  as  ihe  kternls. 

^keli  that  of  a  i%*fl,  fragile. 

dktji^ution.  Guadeloupe. 


2.  On  some  Specimens  of  Lizards  in  the  Zoological  Museum 
of  Halle  (Saale).     By  G,  A.  Boulenqer. 

[ReceiTed  March  f>,  1839,] 

(Plate  XVO 

BiTing,  at  the  request  of  Dr,  0.  Taschchbergt  examined  some 

i]H*iiiienitif  Lbards  belonging  to  the  Museum  of  Halle,  which  have 
been  iiBRied  or  described  bv  Burmeisterand  Giebelj  1  he^  leare  to  lay 
before  the  Society  the  resulcs  of  my  ex  ami  nation,  and  to  append 
riTued  deicriptiona  uf  two  species  from  the  Argentine  Republic. 

1*  GuNGYLus  iiELANOQASTRicus,  Burmcjster,  Verz.  EooL  Mus, 
Halle,  1850,  p.  71?  {nom.  nud.)^  =  Chaicides  viridanus,  Gra?enb»  The 
iji«ritiiei3S  ife  iheretbre  not  from  Brazih  as  stated  by  Burnieiater, 

I  mj  add,  from  the  examinalion  of  fresh  specimens  of  this 
huftrd  recently  brouglit  to  me  by  Mr.  E.  B.  Foul  ton,  who  collected 
tkm  m  Grand  Canary  Island,  that  the  colour  of  tbe  lower  surface 
*«»  bright  yellow,  which  turns  to  black  after  some  time  in  spirit, 

2^  Putydacttlls  ALaoMAcui*ATUSi  Giebel,  Zeitschn  gea.  Na- 
^urw.  iviL  I8(ii,  p.  h9,  from  Banka,  =  Gecko  ^iffntori  Cantor. 

3,  Putydactylus  BURMEiSTKRi,  id.  ibid*,  from  the  same  loca- 
%*  =  G,  mofiarchuMf  Schkg, 

,  ^'  PuiTDACTVLUs  DEissNBRi,  id,  ibid,  p.  60,  from  the  same 
locality,  ^Q^  monarcAus,  Scbleg, 

References  to  these  three  synonyms  have  been  omitted  from  the 
"TWt&lt  Museum  Catalogue  of  Liiards, 

^*  GymnodactyLiVS  so  r  rid  us*  (Plate  XV,  fig,  U) 
^hf^mdnct^lus  hQrridm,  Bnrmeister,  Reise  La  Plataji*  p.  522, 
,  H^d  once  and  a  half  as  long  as  broad  ;  snout  a  little  lougcr  than 
^^  '^utmeter  of  the  orbit,  as  loug  as  the  distance  between  the  eye 
^  tbe  ear-opening ;  forehead  plane ;  ear-opening  oval,  oblique, 
"*"  the  dinmeter  of  the  eve,  Tbe  Ftdpressed  hind  limb  reaches  the 
«>tmlder.    Digits  sligbtlv  depressed  at  the  base,  with  well-developed 
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lamellfE.     Head  covered  with  large  granules  anteriorly >  posteriorly 

with  minute  grftnulea  iiitemuxed  with  round  tubercles ;  rostral 
quadrangular^  vjcfirly  twice  as  broad  as  long,  with  median  cleft 
above ;  nostril  pierced  between  the  rostral,  the  first  labial,  and 
three  nflsab;  eight  or  nhie  upper  and  six  low^er  labials;  mental 
trapezoid  J  followed  by  three  transverse  series  on  enlarged  flat  granules. 
Body  covered  above  with  small  grauides  and  larj^e  trihedral  tuber* 
cles,  which  are  about  as  broad  as  long,  and  fonii  sixteen  longitudinal 
series.  Abdominal  scales  large^  cycloid,  imbricate,  smooth,  in  sixteeu 
longitudinal  series  in  the  middle  of  the  body*  No  femoral  or  pr*- 
ana!  pores.  Tail  cylindricah  with  rings  of  large  keeled  tubercles. 
Pale  brown  abo^e,  with  seven  darker  transverse  hands  separated  by 
narrow  interspaces ;  a  dark  hand  on  each  side  of  the  head,  from  the 
nostril,  through  the  eye,  to  above  the  ear ;  tail  with  five  dark-brown 
cross  bands ;  lower  surfaces  white. 

nuIUm. 

From  snout  to  vent , 15 

Head... , 17 

Width  of  head . .    10 

Fore  limb  . . . , ,  .  *    19 

Hind  limb     , 27 

Tail , . . , , . , . . .    59 


A  single  male  specimen  from  Mcndoia. 

Closely  allied  to  G./asciaius^  but  differing  in  the  larger  granules 
ou  the  forehead^  the  Urger  ventral  scales,  and  the  absence  of  regular 
c)nQ-shields* 

6.  Urostrophus  scapolatus.     (Plate  XV.  fig,  2.) 

LeiosQuru$  scapidfitu^,  Burmeister,  Reise  La  Plata,  ij*  p,  522  ( <?)■ 
l^eioxaurns  muHipimctatuSt  Burm,,  ibid.  p.  52-J  ($  )^ 
Lwsaurm  murinoratu^^  Burm»,  ibid,  p,  524  (young). 
Head  once  and  two  fifths  as  long  aa  broad;  snont  rounded^  with 
very  short  cautlms  rostral  is ;  nostril  nearer  the  end  of  the  snout 
than  the  orhtt ;  tympanum  ovnl,  larger  than  the  eye-opening;  upper 
head-scales  smooth,  ^maUesit  on  the  supraorbital  rei^bUj  in  two  or 
three  series  between  the  orbits ;  occipital  not  enlarged ;  a  series  of 
enlarged  infraorbitals,  second  largest :  eleten  upper  and  as  man? 
lower  Iflbialti.  Gular  scales  small  and  granular,  enlarged  and  flat 
near  the  labials  and  in  front  of  the  gular  told.  Body  soboylindrieal ; 
scales  on  oppt*r  surlHCc  very  small,  graunlar,  of  lower  sarfaees  flat, 
slightly  iinbricalc,  all  ^niootli.  The  nd pressed  hind  limb  reaches 
the  ear  in  the  male,  the  gular  fold  in  the  female,  TaU  as  long  as  or 
slightly  longer  than  head  Hud  body,  not  curly,  ct^vered  with  verticils 
of  small,  squansb,  smooth  scales.  Pale  olive  above,  nuiform  in  the 
male,  black-^polted  in  the  female  and  yonng;  tail  uith  more  or  \t:m 
dii*tinct  darker  rings ;  lower  gurfaceij  whitish,  throat  of  female  spotted 
with  black  ;  a  black  vertical  bar  in  i'ront  of  the  shoulder. 
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J.  9. 

miUin].  fnUljm, 

Total  letigtli 228  200 

Head      .  _ 28  28 

Width  of  head... .....,.**      20  20 

Bodv% *, 76  72 

Fore  limb , 41  $9 

Hiiid  limb 65  57 

Tail ,. IH  100 

Fram  the  Sierra  tie  Uipallata  aud  the  desert  M'^Bt  of  (Jataijtftrefl. 
Diners   from  U.  iorquatus,  to  which  it  In  closely  allied^  in  the 
lati|cr  bend,  shorter  digit^i,  aud  shorter  tail, 

EXPLANATION  OF  PLAXK  XV, 

Fig.  1.  G^m»odsi^ii/lm  korridim^  with  enlarged  vieir  of  ckiiu 
2,  ifro^n^pktu  ttutpaiaim  ^ ,  with  upp«r  view  tif  head 


3.  On  the  occasional  Persistence  of  the  Left  Posterior 
Cardinal  Vein  in  the  Frog,  with  Remarks  on  tlic 
Homologies  of  the  Veins  in  tlie  Dipnoi.  By  W,  NnwroK 
Pakk^cr,  PkD,,  F.Z.S.,  Professor  of  Biology  in  the 
University  College  of  South  Wales  and  Monmonthshirc. 

[EewiTed  Moi-ch  8,  188^] 

According  to  the  recent  researches  of  Hochstetter  \  the  postcaval 

Teio  arises  iii  part  independently  (*'Leberab8chnitt "),  and  in  part 
from  tlmt  portion  of  one  (Araniota)  or  of  both  (Ampliibia)  posterior 
ardiual  Teitis  which  receive  the  ven^E  renames  rev ehentea  (**  Urnieren- 
liWhiikt  ").  The  part  of  the  cardiaaU  which  lies  anterior  to  the 
l^idiiejs  either  disappears,  or  else  gives  rise  to  the  azygoa  (and  hemi* 
^U^i)  veins. 

In  the  Salamaiiderj  and  apparently  in  most  Urodelcij  the  right 
»Md  left  flzygos  are  present  normally,  while  in  the  greater  number  of 
Auari  tKej  disappear  entirely  in  the  aduh;  Iti  Bornbmator,  huw- 
^1  they  persist  f Gotte  *,  Ilochstetler),  and  this  is  also  the  case 
°^^^0[5Rlly  in  Alytes  and  IHsc&glosms^. 

Howes  has  recently  described  an  interesting  case  of  the  persistence 
"f^lieleft  azygos  in  a  female  of  the  Common  Frog  (Rtina  temjwr- 
^\  the  vessel  being  of  large  cahbre  and  eontinuons  anteriorly  with 

^''BeitKKe  2ur  T«rgL  AuaL  il  Eiit^ickehmgajopohicbto  dos  Vm^cnHyiknuB 
JJJ^pbibien  imd  Fiacbe/*  Mori^hol.  Jfthrbucb,  fid.  iiii.  1887-8.  "  Uober  tjw 
*^d,hij3tepcn  HohJv«ne  bin  den  Sivugetbi^ren,"  Aniit,  Anz.  ii.  Jahrg.  1887. 
itatfiee  *ur  Etitwiokelungs^e*cihiciito  des  VeiiefwysteiiiB  der  Atmiioten,*' 
^'^n^^l  Jahrbuch,  Bd.  liii,  imi^H. 

■  tt^ti*  juiieluTigsgeecliicht©  der  Unke, 
Ifct  1'^-  Hciwes,  **"Oii  the  Arjgo*  Vein  in  the  Anuroufl  Atophibia*"  Prwc  Zool. 
I    J  '^  p.  122. 
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the  correipooding  precaval,  while  posteriorly  »t  opeas  iato  the 
postcaval  just  at  the  anterior  border  of  the  kidnevsj  sending  an 
ftnastoinoBing  branch  to  the  reiml  porliiL  Professor  Howes  informs 
me  that  he  bus  since  come  ncross  another  Frog  in  which  a  siiuikr 
arrangement  occurred ,  except  that  the  axygos  here  entered  the 
Bubclavian  instead  of  the  precavaL 

A  week  or  two  ago,  while  examining  a  number  of  specimens  of 


Fig.  1. 


^j^^ 


The  Tenoiia  ej-atem  of  an  acltiit  male  Frog  (I^ana  temf/oraria),  in  which  the  left' 
pofltepior  carditial  vvm  persiBtodp  and  the  poel<3ivaI  wa»  absent  Fn»n* 
ibe  venljral  adpeotf  x2.  m 

ed,  left  enrdlnal   Tein  ;  A*(^  hppntic  Tein^;    k,  kidney;   ^r,  liver:    jjrx»  pre-  ■ 
cavil  I ;  rx'd,  vessel  fori  nod  bv  tlie  union  of  tbe  nosteriiw  part  *if  the  two 
(Htrdinalfl,  avid  whicb  noruiitlly  gives  rise  to  the  inter-renid  portion  of  tJie 
popteaTiil  i    r,jj,  retial-jKirtal  Tein  ;    r.v,  neve  hen  I  reinal  T<?in» ;    »p^  tger* 
malic  TBin^;  sa\  alnua  renosne;  ur,  ureter  ;  tp,^^  Tevici^la  semiaaliBi 


Mana  temporaria  during  a  class  demonstration,  I  found  that  in  one  of 
them  {a  male)  the  embryonic  state  of  the  veins  was  retained  to  a 
stiti  greater  extent  than  in  the  cases  quoted  above  (see  fig.  I ),  A  large 
¥eiu  {cd}^  having  similar  relations  to  that  described  and  figured  bj 
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Howes  (exce|)t  that  there  wns  no  Anastomosis  with  the  retml  pnrrnf), 

(Mqld  Wspen  opening  into  whnt  uppenred  to  he  the  inter*reu^l  portion 

of  the  postcaval  (r.cd).    Upoti  further  exnmin;itioii  it  witi  toand  tlmt 

tliCTt  was  no  jjostcavAl  trunk  exteudiiig  from   this  itUer-remil  vessel 

to  the  heart,  and  the  apparent  ax v gas  was  thus  the  eofupletely  per- 

iwteiuleft  posterior  cardinal.    The  renal  portion  of  the  right  eardtnn] 

napst  therefore  have  fused  with  its  fellow  in  the  usual  manner  to  form 

tljp  fflrge  median  vessel,  which  ordinarily  gives  rise  to  the  posterior 

pwt  of  the  postcaval,  while  its  anterior  part  disappeared,  although 

toe  hepfttic  portion  of  the  postcaval  remained  undeveloped.     The  left 

wdinal,  united  with  the   renal  portion  of  the  right,  had  thus  to 

s^nrp  as  the  channel  for  all  the  blood  from  the  posterior  estremities, 

»«.,  except  that  which  entered   the  liver  by  the  anterior  abdominal 

^m^    which  had    the    usual   relations.      'the    hepatic  veins  {A*v) 

opened  directly    into  the    sinus    venosus.      The  spermatic  veaaela 

Up)  ^were  very  asymmetrical,  as  were  the  ovarian  vessels  in  Howea'i 

fpecirnt^n, 

Uot^listetter  states  that  the  hepatic  portion  of  the  postcaval 
remains  undeveloped  exceptionally  in  tlie  Sahimauder,  in  which  vn^e 
wtber  oae  or  the  other  cardinal  becomes  correspondingly  enlarged. 
It  is  IcEown,  toOp  that  in  Man  the  lower  portion  of  the  left  cardinal 
L5  occoLisbnally  present,  and  that  the  postcaval  someiimes  remains 
oitdev^Toped,  the  blood  binng  returned  to  the  heart  by  a  persistent 
posterior  cardinah  in  which  case  the  hepatic  veina  open  independently 
latotH*  right  auricle** 

It  is  eitremely  interesting  to  find  these  exceptions  to  the  rule 
tbit  a.11  air-breathing  animala  (Ampliihia  and  Ammota)  possess  a 
poitc^.^'s]j  ttitd  Ihey  seem  to  completely  support  Hochstetter'a  views 
as  to   tbe  mode  of  formation  of  the  posicavah 

Ttke  ohservatioQS  deserihed  and  reterred  to  above  have  helped  me 

omfitierflbly  in  the  determination  of  the  homology  of  the  two  veins  in 

Frtitojiierm  which   have  usually  been  described  aa  venw  cavse  poa- 

lmor«?s.  At  the  time  when  my  paper  "  Zur  Anatomic  mid  Physiologie 

fuu  f^FQhpterui  anneciens "  %  giving  a  preliminary  account  of  the 

irotk  on  which  I  am  still  engaged,  waa  pnbliahed,  1  had  made  only  a 

\m  cursory  examitiation  of  the  veina,  and  this  had   led  me  to  the 

twnclusitjn  that   "das  was  man  biaher  bei  Dipnoirn  ft  Is  Fente  cfW^ 

f»»(^riorts  beaeichnet  hat,   sind  sicherlich  keine  sokhen,   sondern 

etiiat>redien    deu    (allerdings    einigermassen     modificirten)     Fena 

wrdi  wo/m  posteiiares.' ' 

Owing  to  the  extreme  difficulty  in  following  out  the  venous  system 
luprtiefted  specimens  Gi^  Proiopiervs^  1  have  not  even  ytt  completely 
litisfied  myself  as  to  tlie  exact  rehitiona  of  all  tlte  vessels*  But 
fflace  the  above-meutiontd  paper  appeared,  I  have  succeeded  in 
duddatiDg  some  important  polnta  which  were  theu  by  no  meana 

^T.  Qochstetter  has  recently  been  good  euough  to  make  several 

^  ftjam'B  Aimtomy,  Uth  ed.  toI.  i,  pp,  514,  518. 

*  ^Benchi^  dcr  nftturfor^chendeu  OijaalbebAft  su  Freiburg  L  li.,  IV,  Baud,  3 
H«*^   Spe  aUo  ^  5iLtare/  vul.  mii.  1B88,  p.  9. 
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T^uable  suggesticitis  to  roe  b^  letter  on  thia  subject,  for  he  could 
not  b^liere  that  tfae  two  so-called  **■  venae  cavie  posteriorea "  were 


pre. 


.4^. 


l-^.o^ 


/Ai' 


Bingrairi  of  the  chief  vems  of  J^idopitna  afimi^iettA.     From  the  V(<^tTI^  OHpuct 
(N.B.  -Tlie  veins  fmm  the  bodj-wall*  and  generaiive  orgnnaare  omitted.) 

tv/t*,  euudal  vmn;  //.r,  hepatic  veins  -  i",  kidticy;  /xt/^  U' ft  cardinal ;  ^r^  Iher  ^ 
/ir.f,  precaval ;  pt.c  \  btipatic  portion  of  po«tcwt*L ;  pt,v  %  rend  porLiop^»' 
of  poflt^iLTal ;  p.t\  peloid  Tein  ;  r.p^  renal  portal  Toin ;  c^li  ralnJATuui^        h 

really   the   cardlnalB.     Although   my  observatioiis  ou  Froiopterus 
do  not  point  to  a  paired  origin  of  the  posteaval,  m  indicated  br 
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Uocbitetter's  dtscorery  concerning  the   paired  coiui^ctioii  between 
I    thm  midhmh  aiitl  hepatic  veiLi»  iti  certain  Blasmobrauchs,  tht'y  con* 
firm  his  general  viewa  a$  ta   the  de\relopineat  of  the   poitcAval  in 
other  Cypei. 

Af  f  statement  concerning  the  two  veins  in  Protapterus  which  take 
their  origiTi  in  the  kidneys  and  atao  receive  hlood  from  the  body-walb 
ftQct  E^eueratire  organs  wa^  only  partially  correct :  that  ia,  it  waei 
correct  so  Tar  aa  the  left  vessel  and  the  renal  portion  of  the  ft^Ut  one 
•re  t^neerned»  There  can  be  lilt le  doubt  that  the  vein  of  the  [eft 
iide  corresponds  entirely  with  the  left  posterior  cardinal  of  Fishes 
(fij^.  2,  p.  14Bt  l.ed).  It  extend!}  along  the  ventral  aurface  of  the 
kidtjey,  partially  imbedded  in  the  lymphatic  tissue  which  aurrouncb 
thiit  organ,  and  then  passes  along  the  dorzsal  border  of  the  corrc^ 
Ap^iading  gonad,  between  the  latter  and  the  lutig,  to  enter  the  precavalj 
being  packed  tn  by  lymphatic  tisane  all  along  its  course. 

T*he  vein  of  the  right  side  {pi*c)  is  considerably  larger  than  that 
^f  the  left  (L  ed)t  and  a*^  it  passed  along  tlte  kidney  it  is  connected 
^tH  its  fellow  by  three  or  four  transverse  anastornosea,  A  similar 
«syniinetry  of  the  two  cardinals  is  very  common  amongst  Fishes,  and 
there  seems  often  to  be  a  tendency  for  one  or  the  other  to  become 
<^hlit crated,  as  occurs  to  a  greater  or  less  extent  with  such  remains 
ortlieni  as  may  persist  amongst  the  Annra  and  Ainmota* 
^  The  liver  (Ir)  of  ProtopUrutt  abuts  closely  against  the  anterior  end 
^^  the  right  kidiiey  (^)»  and  at  this  point  the  right  cardin/il  (pt^t^) 
**  Cijutinuous  with  a  vein  (/?^c'J  which  passes  forwards  i?n bedded  in 
the  ilorsal  border  of  t lie  liver^  iVom  which  it  emerges  anteriorly  and 
turrig  median  wards  so  as  to  extend  for  a  short  distance  as  an  indepcn- 
aetii  vessel,  witich  perforates  the  pericardinm  in  the  middle  line  to 
enter  the  sinus  venosus.  The  liver  is  supported  by  a  net-like 
P^^'itoneal  fold,  which  is  connected  witli  the  mesogastrium  and  h 
^^^titinoed  on  to  the  vem  tn  its  independent  portion.  This  "  Ilobl- 
'^'et^engekrose  "  is  chnracterizedj  accordhig  to  Uochstetter  \  as  being 
^^^  bearer  of  the  independently  dcTeloped  portion  of  the  post- 
caval. 

The  number  and  arrangement  of  the  hepatic  veins  (A.p)  is  rather 
Ct-iriatii.  In  several  specimens  examined  there  were  one  or  two  large 
**ttca  entering  the  main  vein  just  before  it  becomes  free  from  the  liver 
anteriorly,  bnt  besides  these  there  are  numerous  small  vessels  all 
^otigthe  course  of  the  vein  through  the  hver, 

These  facts  seem  to  prove  conclusively  that  the  right  vein  described 

aboTe  15  a   true  vena  cava  inferior,  which  is  made   up  of  the  renal 

Action  gf  the  right  curd  in  aJ  and  of  an  independently  formed  hepatic 

portifitj.     In  fact,  the  figure  given  by  Howe^  {loc,  cit.)  of  the  veins 

^*   »  Prog  iu  which  the  left  a^ygo^  persisted  resembles  very  closely 

tlieiuteof  il^lQgg  iji  Proiop(eru4i  except  that  the  fusion  of  the  renal 

**^iOD  of  the  two  cardinals  does  not  take  place*  but  only  a  reduction 

^Y^iat  of  the  left  side>  and   its  connection  with  what  must   now  he 

1**lltd  the  renal  portion  of  the  postcaval  by  transverse  anastomoses* 
ifeJ*  ^^^  daa  Q^kfuae  der  hintepeti  EohWetie/'  AiiuX.  Ansdgerjtii  Jalirg^iigi 
*^  p,  965. 
^aoc,  Zqql,  Soc.— 188a,  Xa.  XL  11 
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I  hare  not  heen  able  to  find  any  trace  of  a  right  a^jgos,  that  h^  of 
the  remains  of  the  anterior  part  of  the  right  cardinal. 

The  renal  ^portal  veias  {r.p)  are  con  Elected  with  a  single  cauda) 
veise!  (c.w).  They  receive  a  pelvic  vein  (ji.v)  on  either  side  as 
well  as  the  posterior  veiiis  from  the  body-walls  and  generative 
organs,  the  anterior  ones  passing  into  tbe  left  cardinal  and  post- 
caval respectively. 

Uy  rtrs  account  of  tbe  venous  ay  a  tern  In  Lepidosiren  paradnia  ^ 
agreea  in  many  painta  with  the  above  description,  although  he 
regards  the  left  cardinal  as  a  left  vena  cava  poateriof-  He,  however, 
atatea  that  the  caudal  vein  is  paired^  and  that  there  is  a  paired 
azygos  running  alongside  the  sorta  in  addition  to  the  two  main  vetn^ 
wbich  he  describes  as  venee  cavce  posteriores.  It  seems  unlikely  ttiat 
snch  an  accurate  observer  as  Hyrtl  shonld  have  been  tnistaken  in  bis 
observations,  and  I  can  only  suppose  that  if  the  paired  '*ajygna** 
ia  present,  it  is  not  a  true  a^ygos,  but  an  independently  formed  vessel, 
for  there  can  be  little  donht  that  the  left  **"  vena  cava  posterior  "  is 
the  led  cardinal,  as  its  relations  are  m  similar  to  those  seen  In 
Protoptetu^. 

A  still  further  modification  of  the  cardinals  appears  to  have  taken 
place  in  Ctratodus.  Dr.  Gil n the r^  states  that  a  single  large  vena  cava 
posterior  is  present,  collecting  the  blood  from  the  trunk,  tail,  and 
abdominal  organs,  eiLcept  the  lungs  and  intestine.  The  position 
and  relations  of  this  vessel  are  n)»parently  similar  to  those  of  the 
postcaval  of  Protapterus^  except  that  the  c^udiil  vein  is  said  to  enter 
it  directly.  Unfortunately*  Giinther's  figures  do  not  show  the  entire 
course  of  the  vessels  described,  and  it  is  therefore  impossible  to  judge 
of  their  exact  relations.  But  a  j^  a  renal -portal  system  is  present  (see 
ph  xli.  fig.  3),  and  also,  as  in  fig.  2,  pU  xli,,  the  '*^ caudal  vein"  is 
shown  to  enter  the  postcnval  from  the  body -walls  by  an  anterior  and 
posterior  factor  so  far  forwards,  1  cannot  help  thinking  that  the  vessel 
described  as  the  caudal  may  be  simply  a  large  vein  from  the  dorsal 
body*  walls,  and  not  the  true  caudaL  I  may  add  that  in  fig.  3< 
pL  xli.,  a  median  and  two  lateral  veins  are  shown  entering  the 
renal-portal  system,  and  these,  although  not  described,  have  very 
similar  relations  to  those  of  the  caudal  and  two  pelvic  veins  of 
Protopterv^,     The  hcf>atic  veins  are  numerous,  as  in  ProtopientM* 

In  enumerating  the  vessels  which  open  into  the  postcaval.  Dr. 
Giinther  mentions  *^  a  very  strong  vein  from  the  left  testicle,  which 
corresponds  in  situation  and  function  to  the  main  trunks  antj  might 
he  called  a  left  vena  cava  posterior  ;  but  the  currents  oi^  biood  m  the 
two  ruu  in  opposite  di  recti  on  s»  that  of  the  right  (main)  trunk  running 
towards  the  head*  that  of  the  left  towards  the  taiL"  According  to 
this  description,  it  appears  that  the  anterior  part  of  the  left  cardinal 
has  disappeared,  and  that  Giinther's  left  vena  cava  posieriur  corre^ 
spoiids  to  its  persistent  renal  portion,  which  now  appears  simply  as  a 
factor  of  the  postcaval.  If  this  is  the  case,  we  can  compare  the 
condition  of  the  postcaval  and  cardinals  to  that  found  in  most  Anura, 

*  Abhaiidluiigen  der  bohm.  Geselbchaft  def  WiMeuschafbeii  m  Prag.  1845. 
2  Deacription  of  Ct-ratxidus.    Phil.  Tmui,  voL  151  (1871). 


I 
I 

I 


I 


1889.]  ON  PISHES  NEW  TO  THE  AUSTRALIAN  FAUNA.  151 

except  that  no  actual  fusion  of  the  renal  portions  of  the  two  cardinals 
takes  place.  On  the  other  hand,  the  state  of  things  in  Protopterus 
more  nearly  resembles  that  seen  in  Howes's  figure  ^  of  the  venous 
system  of  a  Frog  in  which  the  left  azygos  was  retained,  as  already 
mentioned. 

A  more  complete  description  and  detailed  figures  of  the  venous 
system  of  Protopterus  I  reserve  until  later ;  I  have  brought  for- 
ward the  above  points  in  the  present  connection  in  order  to  make 
dear  my  former  indefinite  statement  on  the  subject,  and  because  they 
seem  to  me  to  be  important  with  regard  to  the  question  of  the  homo- 
logy of  the  veins  throughout  the  Vertebrata,  which  is  now  engaging 
much  attention.  The  facts  I  have  mentioned  are  only  some  out  of 
a  great  number  which  go  to  prove  that  a  near  connection  must  have 
existed  between  the  ancestors  of  the  Dipnoi  and  those  of  the  Am- 
phibia after  they  had  diverged  from  a  common  piscine  type,  for  the 
resemblances  between  the  existing  forms  of  both  groups  are  in  many 
respects  exceedingly  close.  Nevertheless,  certain  points  in  the 
structure  of  the  Dipnoi,  more  especially  that  of  their  fins,  show  that 
no  direct  relationship  can  exist  between  them  and  the  Amphibia  at 
the  present  day. 


4.  Notes  on  some  Fishes  new  to  the  Australian  Fauna.  By 
J.  Douglas  Ogilby,  F.L.S.  (Communicated  by  Dr.  F. 
Day,  F.Z.S.) 

[Eeoeived  February  22,  1889.] 

The  present  paper  contains  detailed  descriptions  of  three  species 
of  fishes  new  to  the  Australian  subregion,  inclusive  of  Lord  Howe 
Island  ;  these  are  Anthias  cichlops,  A.  pleurotcenia,  and  Scorptena 
cookii^  not  one  of  which  appears  to  be  well  known  to  naturalists.  I 
also  give  notes  on  a  species  of  Platysieihus  from  the  above-mentioned 
island,  pointing  out  differences  which  may  prove  to  be  of  specific 
value ;  but  owing  to  my  limited  knowledge  of  the  genus  I  am  loath 
to  describe  it  as  new  ;  however,  I  append  a  synopsis  of  the  known 
species  for  comparison.  Finally  I  give  a  description,  taken  from  four 
specimens,  of  the  Ufe-colours  of  a  species  of  Chcerops^  which  I  take 
to  be  (7.  ammopteru$. 

Antbias  cichlops,  Blk. 

B.  vii.     D.  10/16      A.  3/7.     V.  1/6.    P.  18.     C.  15.     L.  J.  50. 

L.  tr.  6/14  ^ 
The  length  of  the  head  equals  the  height  of  the  body,  and  is  two 
ninths  of  the  total  length.  The  diameter  of  the  eye  is  contained 
thrice  and  two  fifths  in  the  length  of  the  head ;  the  snout,  which  is 
very  obtuse,  is  three  fourths  of  the  diameter  of  the  eye,  while  the 
interorbital  space,  which  is  almost  flat,  is  equal  to  the  same.    The 

*  Loc.  mpr.  cit. 

*  Counting  obliquely  backwards  from  the  first  dorsal  spine. 
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dorsal  profile,  from  tlie  tip  of  lUe  snout  to  the  origin  of  the  cftudil 
fin,  forms  a  graceful  and  gradual  curve,  which  is  more  abrupt  on  ibe 
head  than  on  tlie  body  ;  tl^e  central  |yrofile  is  flat  from  the  Uthmos 
to  the  origin  of  the  anal  fin,  behind  which  there  h  a  gentle  ascent* 
The  lower  jaw  projects  slightly  beyond  the  upper  when  the  mouth  is 
closed,  The  clefi  of  the  mouth  is  very  oblique  ;  the  maxilla  reaches 
to  beneath  the  poslerior  edge  of  the  pupil  of  the  eye  j  it  is  exceed- 
ingly broad,  being  no  less  than  three  fitthsof  the  diameter  of  the  eye 
at  its  hinder  margin,  while  the  breadth  of  the  preorbital  bears  a 
similar  proportion  to  it  The  nostril  h  provided  with  two  opemngs, 
the  posterior  of  which  is  situated  on  the  anterior  margin  of  the  eye, 
on  a  fine  with  the  upper  edge  of  the  pupil,  and  is  of  moderate  siie 
aud  round  J  while  the  anterior,  which  is  placed  midway  between  the 
eye  and  the  tip  of  the  snout  on  a  slightly  lower  level,  is  oval  and  very 
minute.  The  opercle  is  armed  with  three  p pines,  of  'which  the 
middle  is  much  the  longest,  while  the  upper  is  so  small  as  to  be 
difficult  of  detection  ;  the  vertical  limb  of  the  preopercle  is  finely 
serrated,  aud  three  or  four  of  the  teeth  on  the  rounded  angle  are 
much  larger  and  stronger  than  the  others;  the  horizoutal  limb  is 
entire.  iV^M— there  are  one  or  two  small  en  nines  on  tlie  front  of 
each  ramus  of  either  jaw,  between  w^hich  are  patches  of  small  teeth, 
St*  pa  rated  by  a  naked  space  at  the  symphysis  ;  behind  the  canines 
are  tjmall  earth  form  teeth  in  a  double  row  anteriorly,  but  posteriorly 
in  a  single  row%  where,  in  the  lower  jaw,  they  are  distinctly  longer: 
the  vomerine  teeth  form  a  triangular  patch,  the  palatine  a  narrow 
bund  J  the  tongue  is  toothless.  Fins — the  dorsal  6n  conmiences 
above  the  base  of  the  middle  opercular  spine  ;  the  spinous  portion  ii 
much  lower  llnui  the  soft,  and  its  base  is  about  oue  tenth  shorter ; 
the  spines  are  slender,  and  the  variation  in  length  is  very  alight,  the 
last  being  the  longest,  and  two  and  three  fourths  in  tlie  length  of  the 
iiead ;  the  intervening  membrane  is  deeply  notched,  and  is  without 
a  fiUform  appendage  ;  the  soft  portion  increases  gradually  in  length 
to  the  thirteenth  ray,  beyond  which  it  descends  rather  abruptly  ;  the 
longest  ray  is  one  half  longer  than  the  last  spine*  The  third  anal 
spine  U  the  longest,  but  little  shorter  than  the  last  dorsal,  while  its 
raya  are  much  longer  than  those  of  that  fin  K  The  ventral  spine  is 
one  third  longer  than  that  of  the  anal,  and  the  second  ray,  which  h 
the  longcijt,  reaches  only  to  the  vent,  and  is  four  fii\hs  of  tlie  length 
of  the  head.  The  pectoral  fin  is  elongate  and  pointed,  reaching  to 
opposite  the  origin  of  the  anal,  and  equal  in  length  to  the  head« 
The  caudal  fin  is  deeply  forked,  with  equally  developed  lobes,  none 
of  the  rays  of  which  are  elongate  ;  itts  length  is  just  one  fourth  of 
the  totaL  6'ctf/« — of  moderate  size,  finely  ctenoid,  and  firmlv 
adherent ;  the  basal  half  at  least  of  all  the  fins  is  scaly,  aud  the 
entire  head  is  covered  with  scales,  smaller,  es^pecially  on  the  snout, 
than  those  of  the  body.  The  lateral  line  has  a  long,  gentle  curTC 
parallel  to  the  line  of  the  back.  CWoirr*— head  and  anterior  half  of 
the  body  rose-coloured,  with  a  narrow,  pale  blue  line  running  from 

^  In  our  Npt^iiuen  the  fourth  and  liftli  (Bleekeir'B  longest,  vidt  figure  in  AtL 
Idith.  t.  Tii.  iiL  3lL  ilg,  1)  my«  iu%  broken  off  dtymi  to  tlie  haae. 
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iht  eje  to  tlie  base  of  ihe  yentral  fin  ;  remAintler  of  tbe  body  itnd 
the  fins,  with  the  exceptioo  of  the  spiuoua  dorsftl,  which  m  crimaon., 
golden  I  iridea  parple^  with  &»  inner  nog  of  gold. 

On  carefully  comparing  this  description  with  that  of  Dr.  Bleeker* 
we  find  tbst  tbe  following  important  d  i  fie  ten  ees  occur  : — (I)  the 
arrmigement  of  the  teeth  in  the  jnwg,  which  can  by  no  exercise  of 
it^nniiy  be  stated  to  be  ** dtntlhua  piutiseriatU ;  "*  (2)  tbe  ahsence 
of  a  laterai  canine  in  ibe  lower  jiiw  ;  (3)  the  absence  of  denticidations 
oQ  the  sub-  and  interopercles ;  (4)  tbe  greater  number  of  scales  on 
botb  lateral  and  transverse  lines,  and  especially  that  between  the 
former  and  tbe  orif^in  of  tbe  dorsal  tin,  which  Blecker  computes  at 
I  wo  or  three,  while  in  our  example  six  are  plainly  visible  ;  (ii)  the 
deep  notcbiDg  of  the  interspinous  n^embrane  ;  ((>)  the  shortness  of  the 
ventral  fins  and  the  non- prolongation  of  tbe  outer  ray  of  each  lobe 
of  the  caudal  fin  as  shown  in  Dr.  Bleeker'ft  figurej  characters  which, 
however^  may  possibly  be  sexual ;  and  (7)  the  greater  length  of  tbe 
third  anal  spine  than  the  second.  Regarding  the  length  of  the  ven- 
tral finsj  if  we  turn  to  tbe  figure  in  the  '  Atka  Ichthyologiqne  *  (tome 
Tii.  Perc,  tab.  %L  fig,  1)  we  find  by  measurement  that  the  elongate 
second  ray  reaches  exactly  to  the  origin  of  the  anal  tin,  and  uot  to 
the  posterior  anal  ray*— '*  radio  secundo  prodncto  radios  anales 
post eri ores  aitingente  '^ — as  stated  in  the  letterpress  ;  on  the  other 
band,  however,  we  see  a  vast  difference  in  the  height  of  the  first 
dorsal  Bpine,  which  is  delineated  as  but  little  more  than  half  the 
height  of  tbe  second,  and  barely  two  fifths  of  that  of  tbe  third, 
whereas  tu  our  example  the  Tariation  in  length  is  hardly  recoj^nizablc, 
Notwubstanding,  however,  the  apparent  importance  of  these  differ- 
eoeea,  we  cannot  consider  it  desirable  to  descrihe  as  new  a  fi^h  which 
otherwise  agrees  so  accurately  with  tbe  original  diagnosis,  especially 
wrben  the  cnloratiou,  so  far  as  we  know,  unique  in  this  genus,  is 
exactly  similar  in  the  two  known  specitnens* 

Our  example  measures  three  and  four  fifths  inches,  and  is  there- 
fore about  three  lifths  of  an  inch  smaller  than  Dr*  Blceker's  type. 
It  was  obtained  last  April  on  Lord  Howe  Island  by  Mr,  E,  H. 
Slanders,  who  found  it  dead,  but  quite  fresh  and  perfect,  on  the 
beachj  and  the  colours  given  are  those  jotted  dowti  on  the  spot  by 
that  gentleman, 

Anthias  pleurot.^nia,  Blk. 
B.Tii.     a  10, /17-lS.     A.  3/7,     V.  1/5,     P,  18.     0,15, 
L.  1.  4B-4!?.     L.  tr,  6/18. 

The  length  of  the  head  is  from  four  and  two  thirds  to  four  and 
B^reii  eighths  the  height  of  the  body,  three  and  a  half  times  in  the 
total  length.  The  diameter  of  tbe  eye  is  contained  three  and  three 
fourths  times  in  tbe  length  of  tbe  head  j  the  snout  is  very  obtuse 
nnd  measures  five  sevenths  of  the  diameter  of  the  eye,  while  the 
iiiterorhital  space,  which  la  strongly  convex,  slightly  exceeds  tbe 
same.  The  dorsal  profile  is  much  more  curved  than  in  the  preceding 
#peciesj  but  the  rentrcal  curve  is  very  much  the  same ;  tbe  upper 
syrface  of  the  bead  i^  obliquely  straight.     The  lower  jaw  projeetn 
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elightly  beyond  the  upper,  and  the  cleft  of  the  mouth  is  Terr  oblique; 
tbe  unaKilla  reaches  to  the  posteriar  fourth  of  the  orbii  in  one 
exaniple^  while  in  the  other  it  only  extends  to  beneath  the  mitldle 
of  the  eye ;  it  is  very  much  dtkted  posteriorly,  its  greatest  breadth 
being  five  sixths  of  the  diarneter  of  the  eye,  while  it  is  twice  is 
hroad  as  the  preorhital*  The  nostril  is  provided  with  two  openings 
placed  close  together,  the  posterior  of  whieh  h  very  much  the 
larger.  The  operele  is  armed  with  three  s[>ines,  of  which  the 
middle  h  mnch  the  longest,  and  the  opper  so  rompleteJy  hidden  as 
to  be  difficult  to  find ;  the  vertical  limb  and  angle  of  the  preoperde 
are  evenly  serratpd^  the  horizontal  Umb  being  entire*  Teeth — tlierc 
are  two  or  thrt^e  sin  all  can  tnes^  in  front  of  each  ramu^  of  the  lower 
jaw,  and  one  or  two  much  longer  and  stronger  lateral  one?,  wbtle 
between  and  behind  tbtse  is  a  broad  band  of  villi  form  teeth  ;  in  the 
upper  jaw  there  are  two  canines  in  front  of  each  ramne,  one  placed 
behinil  the  other,  the  inner  being  much  the  stronger,  and  there  is  a 
row  of  stout  cardiforni  teeth  outside  the  villiform  band  ;  the  vomer 
IB  furnished  with  a  triangular  patch,  and  ttie  palatines  with  a  narrow 
band  of  minute  teeth,  the  tongue  being  smooth.  Fins — the  dorsal 
commences  above  the  middle  of  the  operele ;  the  ^ines  are  rather 
weak ;  the  first  four  sevenths  of  tbe  length  of  the  second,  which  is 
about  thret  fifths  of  that  of  the  elongated  third  spine ;  the  remain^ 
ing  ones  are  snheqnal  in  length,  and  not  so  high  as  the  rays,  some 
of  which*  near  the  end  of  the  fin,  esceed  even  the  third  spine;  the 
base  of  the  spinous  is  sligbtly  less  than  that  of  the  sofi  |>ortion  of 
tbe  fin,  and  the  interspinal  mernbrane  is  but  little  notched  and 
possesses  a  short  fill  for  ni  appendage.  The  third  anal  spine  is  the 
longest,  rather  less  than  one  half  of  tbe  length  of  the  head,  while  its 
anterior  rays  are  producefl,  so  as  to  he  three  eighths  longer  than  the 
longest  dorsal  ray,  thus  causing  its  outer  edge  to  be  deeply  concave. 
The  ventral  spine  is  one  fourth  longer  than  tht  third  anal,  and  tbe 
second  ray  is  greatly  prolonged,  reaching,  when  entire,  to  tbe  end  of 
the  base  of  the  anal  fin,  and  being  one  and  a  half  times  the  length 
of  the  bead.  The  pectoral  fin  is  rather  pointed,  reaches  to  opposite 
the  vent,  and  is  equal  in  length  to  the  head.  Tbe  caudal  fin  is 
deeply  forked,  with  the  outer  rays  of  eaeh  lobe  filiform,  and  ita 
length  is  three  and  two  fifths  in  the  total.  Scaler — of  moderate 
size,  finely  ctenoid,  and  firmly  adherent ;  the  soft  dorsal  and  anal 
fins  are  set  in  scaly  sheath?,  and,  along  with  the  other  fins,  are 
covered  with  smaller  scales  upon  their  basal  half,  and  the  entire  head 
is  clotlied  with  scales  of  less  size  than  those  of  tbe  body.  The 
lateral  Hjte  has  a  gradual  curve  parallel  to  the  line  of  the  back, 
Coiotir^ — reddish  brown,  the  fins  with  a  yellowish  tinge,  especially 
on  the  outer  half;  a  curved  silvery  (pale  blue  in  life)  streak  runs 
from  the  cheek  to  tbe  base  of  tbe  caudal  fin,  near  and  parallel  to 
the  ventral  profile,  while  a  second  is  present,  but  not  so  strongly 
marked,  from  behind  the  base  of  tbe  pectoral  to  that  of  the  caudal 
fin\ 

*  Both  tkeae  lines  have  entirely  disappeared  in  my  fpedmene,  which  hxn 
betm  twp  yenrs  in  spiril. 


« 


i 


I 


1889.] 


NEW  TO  TBE  AUSTBAlIAIV  TAUKA, 


155 


I 
I 


I 


Dr.  Bleeker  hftTing  described  his  Bpeciea  from  a  single  specimen,  ft 
redescriptiou  taken  from  two  perfect  examples  is  interesting ;  a 
comparison  of  tbe  two  diagnoses,  how  evert  reveals  but  slight 
differences,  such  as  the  larger  number  of  pectoral  rays  in  my 
specimens,  a  slight  variation  in  the  comparative  measurements,  and 
fewer  scales  on  the  lateral  line\  Dr*  Bleeker's  type,  iwhich  came 
from  Amhoyna,  was  of  rather  smaller  size  than  those  here  described, 
which  measure  respectively  five  and  a  half  and  five  and  two  thirds 
inches.  For  the  pos^tessiou  of  these  sf»ecimens  the  Australian 
Museum  is  indebted  to  the  liberaiity  of  Lieut.  Roche,  lafe  of  11. M.S. 
'OpaV  who  obtained  them  on  the  Great  Harrier  Beef  off  the  north* 
eastern  coast  of  Australia. 


ScoRP£KA  coQMii,  Gunth. 
B.  vii*    D.  12/9.     A.  3/5. 


P.  6/11*.     C.  13, 


Y.  1/5. 
L,  L  62-65, 

The  length  of  the  head  is  from  tmce  and  two  thirds  to  twice  and 
four  fifths  in  the  tot^vl  lenj^th*  the  height  of  the  borly  from  three  and 
three  fifths  to  four  times  in  the  same.  The  eye  is  nf  moderate  size, 
and  is  placet!  high  np  on  the  side  of  the  head  ;  its  diameter  is  from 
two  ninths  to  one  fifth  of  the  length  of  the  head,  from  five  sixths  to 
two  thirds  of  that  of  the  snout,  and  from  five  eighths  to  one  half  of 
a  diameter  apart.  The  intern rbital  space  h  deeply  concave,  and  is 
furnished  with  a  median  ridge,  which  springs  from  two  roots  on  the 
posterior  margin  of  tlie  swelling  cause il  by  the  intermaxillary 
processes,  and  ends  opposite  to  the  anterior  third  of  the  eye,  from 
which  point  two  low  lateral  ridges  run  backwards,  and  bending 
towards  each  other  after  leaving  the  interorbital  fossa,  meet  in  an 
acate  angle  on  the  posterior  third  of  the  occiput,  and  are  there  lost 
without  terminating;  in  a  spine  ;  there  is  a  naked  slmllow  groove 
below  the  eye.  The  cleft  of  the  mouth  is  large  and  but  little 
oblique,  and  the  lower  jaw  protrudes  slightly  beyond  the  upper  t  the 
TriaxillM  reaches  to  the  vertical  from  the  hinder  margin  of  the  eye, 
and  even  beyond  it  in  large  examples.  The  opercle  is  armed  with 
two  long  and  moderately  strong  spines  of  equal  size :  there  are  five 
spines  on  the  preopercle,  the  uppermost  of  which  is  much  the 
longest  and  strongest,  while  the  two  lower  are  short  and  blunt. 
The  outer  edge  of  the  preorbital  bears  several  spinate  points  which 
radiate  from  a  commoa  centre,  and  is  usually  provided  with  two 
tentacles^  there  is  also  a  strong  turbinal  spine,  as  well  as  one 
finterior  and  two  posterior  spines  on  the  supraorbital  ridge,  which  is 
either  with  or  withoiit  tentacles,  these  when  present  being  sometimes 

*  The  difference  in  liie  niimb«r  cif  a<Hiies  b«£wef?D  the  apinoiut  dorsal  and  the 
lit^^  line  la  caused  bv  Dr,  Blu^ker  hrt?ing  cotinted  those  beuenth  the  uiiddlo 
of  the  fin,  while  I,  mlbtfrin^  to  my  usujil  pradtico,  Imf  e  oouuted  fciie  ohlique  row 
froat  tbo  base  of  the  aDtefiot  spine. 

*  In  one  of  my  spcjcimens  there  are  ten  dorsd  and  m%  anol  rays,  while  the 
pMrt£»f«l  iliiH  have  on  i>ne  Bide  five  bmnc;bed  and  tweUe  simple  mp,  that  on 
the  other  side  adbering  to  the  notaniU  number ;  tbie  example  hm  alfto  «ixcep* 
tlomdl/  bng  orbital  t«nt«ole9,  but  differt  ia  nowise  ebe  from  the  other  examples.. 
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bifid  ;  there  is  also  an  occipital  ridge  artned  with  three  strong  spmef, 

and  a  temporal  ridge  with  four,  the  last  of  which  marks  the 
commencement  of  the  lateral  line,  and  between  these  two  rows  ibere 
is  a  ffii>gle  email  spine  posteriorly ;  bene  nib  the  infraorbital  |^roo?e 
there  is  a  spin  ale  ndge  tcrmmating  in  the  upper  preopercular  spine  j 
and  the  clavicle  bears  a  strong;  compressed  spine  pointing  upwards 
and  backwards*  TeetA—hoih  jawa  are  furnished  with  bands  of 
Till i form  teetbj  the  inner  row  of  which  is  much  enlarged,  especiulh 
on  the  mandible ;  there  is  an  obtusely  angular  band  of  vilhtbrm  teeth 
on  the  vomer*  and  a  narrow  band,  reJicbing  as  far  back  as  the  angle 
of  the  mouth,  on  the  palBtinps,  Fins — the  dorsal  fiu  commencej* 
either  opposite  to  or  ratlier  in  front  of  the  middle  of  the  opercle ;  its 
spines  are  acute  and  moderately  strong,  the  fourth  the  longesti  but 
little  longer  than  the  third  and  fifth,  and  from  twice  and  one  third  to 
imce  and  four  fifths  in  the  length  of  the  head ;  the  doretal  rays  are 
subequal  in  height  to  the  spines^  while  those  of  the  anal  are  much 
longer :  the  anal  fin  commences  beneath  the  first  dorsal  ray  and 
ends  beneath  tbe  eighth  ;  its  second  spine  is  much  stronger  and 
longer  than  the  third,  and  is  equal  to,  or  not  much  shorter  than,  the 
longest  dorsal  spine.  The  ventral  fiu  is  rounded,  and  reaches  to,  or 
a  little  bejond,  the  vent,  atid  is  five  ninths  of  the  length  of  ilie  head ; 
the  pectoral  fin  is  rounded ^  and  reaches  to  beneath  tbe  base  of  the 
last  dorsal  spine  ;  the  two  upper  simple  rajs  are  snbequal  and 
longest  J  from  two  thirds  to  four  sevenths  of  the  length  of  the  head  ; 
tbe  caudal  fin  is  slightly  ronnded,  from  two  ninths  to  one  fifth  of 
the  total  length, 

The  s€fdes  are  of  small  size,  and  there  is  an  eloi»gale  patch  of 
rather  sn»aller  ones  extending  from  between  the  two  lower  oper- 
cular spines  to  the  tip  of  the  flap ',  The  lateral  line  bends 
abruptly  downwards  from  its  origin  to  beneath  the  middle  of  the 
spinous  dorsal,  behind  which  tlie  curve  is  very  gradual.  The 
coloitrA  are  similar  to  those  in  the  figure  given  by  Dr.  Giinther. 

In  the  *  Journal  des  Museum  Godeffroy  *  (Bd.  ii,  p»  78,  Taf.  55), 
Dr.  Giinther  describes  as  new  and  figures  a  species  of  Scorpi^nn, 
under  the  name  of  S,  cookii^  from  a  British  Museum  example  origin^ 
ally  brought  from  Rucnl  Island,  an  outlying  rock  in  the  Pacific 
belonging  to  the  Kermadec  Group ;  he  mentions,  howerer,  tliat  a 
fish  obtained  by  Mr*  Garrett  from  the  Sandwich  Islands  is  probably 
of  the  same  species.  During  the  month  of  September  1 88/*  Messrs. 
Ethcridge,  Whitelegge,  and  Thorpe  were  sent  by  the  Austrahan 
Museum,  Sydney,  to  Lord  Howe  Island,  where  they  spent  three 
weeks,  and,  notwithstanding  the  inclemency  of  the  weather  durmg 
their  stay,  brought  back,  atnoug  other  ^spoils,  a  small  hut  valuable 
coUeetiou  of  fishes*  Amongst  these  were  eight  specimens  of  a  Star- 
p^nrt,  which  was  diBtingnishable  at  »  planee  from  tbe  common  Port 
•lack son  forms,  S.  critenia  and  S.  cardinuliM^  and  whicli  I  take  to  be 
Dr.  Giinther*s  species.  Having  therefore  a  good  working  series 
of  apecimens  measuring  from  eight  to  over  twelve  inches  in  lens^tb, 

^  KtnllitT  this  pnli'b  of  Ecnlee  uur  lliti  iiDtcriqr  CHTTature  uf  tiic*  Interal  line  rs 
flhoWD  111  Dr-  G«nU*er*B  othtTwiae  eiceeUent  Hgure. 
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and  m  so  recent  a  conditiotL ',  I  have  thaugbt  it  niefal  to  draw  up 
the  above  deUiled  description  of  tbU  handsotne  ipecies^  the  more  so 
ae  lis  originAl  describer  appears  to  bare  %etn  bul  one  &[>eeinieo^  and 
I  am  not  airare  of  its  having  been  noliced  since.  The  species  iviU 
probably  hereafter  be  found  to  occur  at  Norfolk  Island,  and  on 
rhe  northern  shores  of  Kew  Zealand,  and  perlmps  even  (.ui  our  own 
eastern  coast.  Among  the  Lord  Howe  islanders  tt  is  known  as  the 
**  Saiidy  Bay  Cod/'  and  being  abundant  and  voracious  it  is  taken  in 
large  numbers  hy  meana  of  hand-iines  both  from  boats  and  from  the 
shore  for  use  as  fcKid,  for  which  it  is  greatly  esteemed «  In  this  it 
muit  differ  much  from  the  Auaralian  forms,  which  are  soft*  watery, 
and  tasteless. 

Afn  Saunders  also  collected  three  specimens  of  a  Flat  if  sit  phut  at 
Lord  Howe  Island,  which  differ  from  Dr.  Gimther's  deschptian 
(Cat.  ii.  p.  391)  in  the  following  irnportant  particulars. 

Platystbtuusi  sp.  inc. 

A,  3/27.     L.  I  52.     L*  tr,  6/14. 

The  body  is  ralber  deeper,  being  thrice  and  three  fourths  in  the 
total  length ;  the  orbit  is  much  larger,  being  but  thrice  and  one 
fourth  in  the  length  of  the  head,  and  one  fifth  longer  than  the  snout ; 
the  maxillary  reaches  to  the  anterior  fourth  of  the  eye;  the  width 
of  the  interorbital  space  equals  the  diameter  of  the  orbiL  The  fillh 
dorsal  spine  is  the  longest,  one  fourth  of  the  length  of  the  head  ; 
Ihe  pectorals  are  rather  short,  tneasurini;  one  seventh  of  the  total, 
while  the  ventraU  measure  one  thirteenth  *  of  the  f^ame.  The  colour 
of  the  upper  part  of  the  head  and  body  is  deep  blue,  each  scale  being 
onianiented  with  a  wavy  silvery  mark  ;  the  remainder  of  the  body 
and  head  is  tiliery  ;  the  dorgal,  pectoral,  and  caudal  fini  are  dusky, 
the  aiial  and  ventrals  grey  ;  i  ride  a  brown  above,  golden  below. 

Though  many  of  these  differeisces  may  be  due  to  the  larger  si»e 
of  my  specimens,  which  roeaaure  from  ten  to  twelve  and  a  half  inches, 
it  is  certainly  an  anomaly  to  find  the  more  adult  fiah  possessed  of 
eyes  the  comparative  measurements  of  which  are  so  much  greater 
tbau  those  of  smaller  examples,  the  reverse  being  ordinarily  the  case* 
Should  the  differences  enumerated  above,  and  which  are  constant  in 
my  three  specimens,  he  considered  snificieut  to  entitle  the  large-eyed 
form  to  specifie  ranki  I  would  suggest  as  a  suitable  name  Flutyi&te' 
thus  guen  theri^  afterthedistinguishedfounderofti»egeuus,  Intlus 
case  the  toUowing  simple  fynopsis  of  the  s^peeies  may  be  of  interest^ 
while  the  generic  diagnosiis  must  be  modified  so  far  as  to  read  *'  lirat 
dorsal  continuous,  with  from  eigltt  to  thirteen  spines/* 

L  PUtytiethm  cuUratua.  D.  8  |  1/24.  A.  3/30,  L.  L  60. 
Eye  moderate,  two  ninths  of  the  length  of  the  head.  Max- 
illa reaches  to  anterior  nmrgin  of  orbit. 

2,  PlatifstetAm  ^entheru     D,  8  |  1/24.     A.  3/27.      L.  I  52. 

'  Tlie  deseriptioti  whb  drjiwn  up  immediately  after  th«  rt*tym  of  Mcwra, 
BtJ)0ndge  and  pATty. 

^  Id  (Ji«  lucsaAuftrnK^Qia  given  by  Dr.  Gi'mther  tit  Uw  end  of  hh  dcficsriptiov),  he 
makm  ihe  lemgtba  of  the  pe«ionil  and  vc^otrid  fiiis  i^ren  aborted  in  comparuon 
tatbe  total  l^gth  of  the  Bpecimvn  than  in  nij  emmplcj. 
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Eye  large,   four  thirteenthi  of  the  length   of  the  heaiL 
Maxillfl  reaches  beyond  the  aateiior  margin  of  the  orbit* 
3.  PiaiysMhujf  huitonn  '.     D.  13/36.     A.  3/32.     L,  L  &0,     Eye 
moderate,  two  ninths  of  the  lengtli  of  the  head*     Maxilla 
not  extending  to  the  front  margin  of  the  orbit '. 

Cbcerdps  ommopterus  (Richi)i 

Dunng  the  month  of  Jnne  1889,  I  obtained  In  the  Sydney 
market  three  adult  examplt^s  of  a  Uhmraps  which  I  believe  to  he 
identical  ifith  Sir  John  Richardaon's  C,  ommopteruM  ;  but  on  aceoum 
of  certain  constant  differences  in  the  pattern  of  coloration,  I  append 
a  de8criptio[i  of  the  life-colours,  all  three  examples  being  exactly 
similar  in  this  respect.  They  were  of  large  size,  measuring  respec- 
tively nineteen,  twenty ^  and  twenty-four  inches,  and  came  from  the 
Clarence  Ei?er,  New  South  Walefi^  this  being  the  first  recorded 
instance  of  the  occurrence  of  the  species  within  the  colony,  and 
extendiug  its  range  southward  by  many  degrees.  The  only  difference, 
besides  the  colorBtiun,  between  Dr.  Giinther's  description  and  my 
apecimeni  is  that  in  the  latter  there  are  in  two  but  nine^  and  in  the 
third  ten  scales,  in  an  oblique  row  beneath  the  lateral  line^  The 
colours  of  the  fresb  fish  are  as  follows  ; — upper  part  of  bead  green, 
becoming  grndually  more  tinned  with  bine  towards  the  snout; 
cheeks  and  operdes  olive ;  mandibular  region  pale  violet ;  chin  sky^ 
blue ;  edge  of  the  maxillary  lip  with  a  narrow  outer  golden  and  inner 
blue  stripe ;  anterior  margin  of  the  preorbital  very  narrowly  edged  with 
blue ;  Hn  aval  sky-binc  spot  in  front  of  the  orbits  and  exteoding  to 
about  one  third  of  its  diameter.  Body  olive-hrowu  above  the  lateral 
linei  rose-coloured  below,  most  of  the  scales  on  the  back  and  caudal 
peduncle  with  a  medium -si  £ed,  round,  blue  spot ;  a  broad  dark  band 
runs  from  the  fifth  scale  of  the  lateral  hue  forwards  and  downwards 
in  an  arcuate  shape  to  the  inferior  margin  of  the  opercle>  Dorsal 
fin  golden,  the  apinous  portion  with  a  basal,  median,  aitd  marginal 
band  of  blue,  the  two  outer  of  which  are  exchanged  on  the  rays  for 
wavy,  anastomosing  line^  of  the  same  shade ;  anal  fin  grey,  with  a 
broad  basal  and  marginal  blue  band,  bordered  on  the  inner  edge  by 
a  narrower  goldeu  stripe  j  veutrals  bluish,  the  membrane  between 
the  first  and  second  rays  golden  ;  pectorals  grey,  with  two  transverse 
golden  bands  in  front  of  the  base^  and  the  two  outer  rays  and  basal 
third  of  the  others  blue ;  caudal  brownish,  with  the  outer  rays  blue* 
and  the  bases  of  the  renjainder  green.  Irides  goldeu  and  crimson, 
with  sky-blue  marginal  spots* 

Count  Claitlenau's  Torrema  austraiii^  of  which  the  type  is  unfor- 
tunttteiy  missing,  is  probably  the  young  of  Chcsrops  ommopterus, 

F,S.  (Dec.  22,  18B8).^ — Since  writing  the  above  I  have  received 
another  largo  specimen  from  the  same  locality,  which  agrees  exactly 
in  coloration  with  those  here  described. 

1  From  Dr.  Ginitbi?r*9  descriptiou  (Ann.  Nat  Hist.  [4]  xrii,  1876,  p.  B%)  h 
appears  to  m©  tluit  this  (kh  has  qtnte  am  good  a  clitim  to  94*parat^  gpnerie  rank 
ad  nmnj  otlier  CamtigoidB  the  right  of  which  has  never  been  queitiLHiijd. 

^  PUdv^eihii^  Mhrfviafm,  Hector  (Tranji.  K.  Ze&tsnd  ImL  vii.  1875,  p  247, 
pL  xi.  f,  31  0),  is  a  Cifttus, 
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5.  Description  of  a  new  Bomean  Monkey  bdonging  to  the 
Genns  SemMopUkecms.  By  Oldfikld  Thomas,  Natural 
History  Moseom. 

[Beoflmd  March  16. 1889.1 
(PUlc  XVI.) 

In  a  small  coQection  of  Msmmsls  recently  obtaioed  by  Mr.  Chirks 
Hose  m  Baram,  on  the  north-west  coast  of  Borneo,  and  acquired  for 
the  Natnral  History  Miueom,  there  occur  scTeral  rare  and  noteworthy 
Mammals.  Among  these  may  be  mentioned  the  Triekyt  recently 
referred  to  by  Dr.  Giinther  \  specimens  of  Rkinohpktu  Imchu,  Temouy 
of  Sdmropienu  davisomi,  Thos.,  only  prenonsly  known  from  the 
Malay  Peninsula,  of  Sewmopitkeau  ckrysomeias,  MvLll.  and  Schl., 
and,  finally,  the  subject  of  the  present  description. 

The  specimen  is  an  adult  male,  and  as  it  occurred  along  with  the 
other  SetmrnopiikecuSf  one  was  at  first  tempted  to  suppose  that  it  was 
only  a  very  aged  individual  of  the  same  species,  in  which  certain 
parts  had  become  white ;  but  an  examination  of  the  skull  proves 
that  it  is  really  quite  distinct. 

I  propose  to  call  it 

Semnopithecus  hosei,  sp.  n.     (Plate  XVI.) 

Size  and  form  about  as  in  S./emoralis^  S.  chrysomeUu,  and  S,  o6- 
tcunu.  Crown  with  a  longitudinal  crest  starting  about  half  an  inch 
behind  the  centre  of  the  forehead ;  the  longer  hairs  slope  evenly  back- 
wards, there  being  no  trace  of  a  reversed  occipital  tuft  as  there  is  in 
some  species.  General  colour  of  body  hoary  grey,  a  colour  made  up 
by  the  intermixture  of  black  and  white  hairs.  Crest,  centre  of  crown, 
and  nape  deep  glossy  black,  as  also  are  the  long  eyebrows,  and  the 
few  short  hairs  scattered  about  the  dark  surface  of  the  orbits.  All 
the  rest  of  the  head,  the  forehead,  temples,  sides  of  tbe  crown  and 
neck,  cheeks,  ]i|)s,  nasal  septum,  chin  (where  there  is  a  distinct  tuft), 
and  front  of  neck  pure  white,  contrasting  most  markedly  with  the 
glossy  black  of  the  central  crest,  and  with  the  dark  grey  of  the  back 
and  shoulders.  Outer  sides  of  limbs  like  back,  darkening  terminally 
in  the  hands  and  feet  to  deep  black.  Chest,  underside  of  body,  and 
inner  sides  of  limbs  as  far  down  as  the  middle  of  the  forearm  and  of 
the  lower  leg  white,  continuous  with  that  of  the  chin  and  throat. 
Tail  hoary  grey  like  the  back  throughout,  only  rather  darker  above 
than  below,  owing  to  the  larger  proportion  of  black  as  compared 
with  white  hairs  there  present. 

Skull  light  and  delicate.  Nasal  bones  long,  thin ;  profile  quite 
straight  and  continuous  with  the  line  of  the  forehead,  an  arrangement 
very  different  from  the  peculiar  aquiline  nasal  outline  ofS.chrysofnelas. 

Nasal  opening  oval,  its  breadth  about  two  thirds  its  height,  instead 
of  three  fourths  as  in  the  allied  species.  Bullae  low,  opaque.  Teeth 
as  usual. 

*  Supra,  p.  75. 
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Dimensions  of  tbe  type,  «d  ftdtilt  mwle^  preaeirpd  in  &kiii : — 

Hend  and  body  (c,)  520  millioi. ;  tail  G/O  ;  hind  foot  154;  beel 
to  lip  of  btilas  I2*i;  length  of  eyebrows  25-28;  leogtb  of  crest- 
hairs  (c.)  40. 

fSkvlL — Grettest  length  (gniitbiori  to  ooapnt)  9 1  milUm, ;  basal 
length  (basion  to  giiatblon)  61  ;  zygomatic  breadth  68  :  nasal  open- 
ing, height  15*2,  breadth  10  0  5  iiasaU,  length  10,  greatest  breadth 
10;  interorbital  breadth  &Q;  distance  from  outer  edge  of  one  orbit 
to  that  of  the  other  ^3^5  ;  height  of  orbit  23  ;  breadth  across  faee, 
including  external  Trails  of  orbits,  62 ;  inlertemporftl  constriction  46  ; 
br^iu-case,  breadth  54,  height  from  basilar  suture  to  bregma  (junction 
of  saj^ittnl  and  frontal  sutures)  47  i  palate,  length  30,  breadth  outdde 
tn\  iiO,  inside  m\  IH'H ;  combined  length  of  upper  premolars  and 
molars  2f>,  of  molars  only  17^6. 

This  handsome  new  species  differs  from  all  koown  Seinnopitheet 
ID  the  marked  contrast  in  colour  presented  by  its  black  crest,  and 
while  forehead  and  eheeks,  no  other  species  ha?ing  a  coloration  in 
any  way  resembling  this*  The  suspicion  already  mentioned  as  to  its 
being  A  senile  form  of  S.  vhr^mmelm  is  eifectually  dispelled  not  only 
bv  the  cranial  differences  above  described,  but  by  the  fact  that  Mr. 
John  Whitehead  frequently  saw  the  species  during  his  recent  expe' 
ditioti  to  Mount  Kin  a  Balu,  where  he  obtained  a  specimen  at  an 
altitude  of  4000  feet.  The  specimen  wns  unfortunately  destroyed, 
and  its  skull  only  preserved  ;  but  when  asked  as  to  the  characters  of 
the  original  owner  of  the  skuilj  Mr.  Whitehead,  before  seeing  Mr, 
Hose's  specimen,  immediately  replied  that  it  was  a  grey  Moukey 
with  white  all  over  the  sides  of  the  hend  and  throat,  and  that  the 
Sfteciei  was  fairly  common  in  certain  patches  of  forest  on  and  near 
Mount  Kina  Balu* 

Mr,  Hose  is  to  be  congratulated  on  his  discovery  of  this  fine 
Monkeyi  and  I  hare  mucli  piensure  in  coDuecting  his  name  with  it. 


April  2,  1889. 
Prof.  Flower,  C,B.,  LL.D.,  F.H.S,,  President,  in  the  Chair. 

The  Secretary  read  the  following  report  on  the  additions  to  the 
Society's  IMenagerie  during  the  month  of  March  1 889  : — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie during  the  month  of  March  was  (>4,  of  which  22  were  by 
presentation,  2  by  birth,  2 1  by  pnTcbasCj  2  were  received  in  exchange, 
and  17  on  deposit.  The  total  number  of  departures  during  the  same 
period,  by  death  and  removals^  was  HJO. 

The  following  additions  ore  worthy  of  special  notice  t — 

L  A  specimen  of  the  Manatee  (Alunatus  auHralu\  said  to  have 
been  receired  from  the  AmaEOns,  and  purchased  of  Mr,  Cross  of 
Liverpool,  March  2nd,  being  the  second '  example  of  this  Sirenian 
obtained  alire  by  the  Society* 

'  S^^  P.2.S.  1875.  p,  5m 
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The  antmikl  has  been  placed  in  cii&  of  the  warm  tanks  in  the  new 

Eeptile  Uoiiae  aud  appears  to  be  doing  welL     It  i^  fed  prtiicipaljy 

upon  lettuces* 
2.  An  Oriental   FhAlangtr  (Phalan*/er  oneHiaiU)^  received  Murch 

4  th,  and  presented  by  C.  M.  Wood  ford.  Esq,,  of  Sydney- 
Out  of  five  speeimens  of  thb  interesting  Marsupial  kindly  trans^ 

mitted  lo  the  Society  by  Mr,  Woodford,  by  whom   they  had  been 

obtained  in  tbe   Solomon   Islands,   three   survived   to   reach   thia 

country,  but  of  these  two  unfortunately  died  before  they  reached 

the  Society's  Gardens* 
3>  A  specimen  of  Owen's  Aptcryx  (Aplert/x  oweni%  presented  by 

Captain  C,  A,  Findlay,  of  the  K,M.S,  *  liuapehu,*  on  Marcb  fith. 
This  bird  has  been  placed  along  with  the  specimen  received  on 

February  1 9th,  1889,  with  which  it  appears  to  agree  well,  so  that  the 

two  are  probably  a  pair. 

Mr.  A.  Smith -Wood  ward  J  F.Z.S.,  exhibited  and  made  remarks  on 
a  maKiIla  of  the  early  Me^ozoic  Granoid  Fish  Saurkhthfjs  from  the 
Ehietic  Formation  of  Aust  Cliff  near  Bristol. 


The  following  papers  were  read  : — 


1,  On  the  Osteology  of  Stt^aionm  cariptnsts. 
By  W,  k/ Parker,  F.R.S. 

tEecmired  March  7,  1889.] 

(Plates  XVIL-XX.) 


OoilTfillTB. 


V.  The  Witig 178 

VI.  TheHip-girdkandffind 

Limbi 180 

Vlt  Sumumry ...  iHa 

E^pkmtion  of  the  Plates  18U 


1  Int«>iiiiiHorj  Beruarka...,*.   Ifil 

11.  TheSkulJ ....„..,  165 

111.  The   Vertetjml  Clmin  ajtd 

Rib«    , 173 

tV,  The  Stcmum  and  Shoulder' 

giwile 177 

L  Introductortj  Hemarh^ 

Steaiomis  is  so  distinct  from  every  other  known  bird  that  it 
^lould,  if  it  had  its  rights  be  put  into  a  Family  by  itself,  and  thus 
^vpresent  the  Sieaiornilhidt^  \  of  which  it  is  tlie  only  existing 
species.  Its  distribution  is  also  very  limiied,  being  only  found  in 
"Venezuela  and  one  or  two  of  the  neighbouring  States. 

Nevertheless,  this  is  only  mie  among  several  of  the  Neotropical 
types  of  birds  that  have  come  very  near  to  extinction,  there  being 
four  or  five  families  which  possess  "at  most  two  or  three  geuera,  with 
verv  few  species* 

ft  is  evident  that  those  groups  which  are  most  potent  in  Families, 

*  Thifl  hft*  ftijMsaily  bt^n  propased  by  MeaarE.  Solater  and  Salriiif  Nomenol. 
Av.  Meoie.  p.  07  (1673). 
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Getirmi  nnd  Species  are  die  newpsl  and  the  most  specialised  ;  this  i 
■eeti  best  nf  all  in  the  Pa^seriue  order,  the  "  Cart  com  orphae*"     On  the  | 
ottier  bandr  «e  baTe  birds  tbitt  mre  impoverished   up   to  the  ^eff 
edfe  of  esttiijcliooj  stich  as  tJie  **RAtit3e" — poor,  Uupid,  sava^ 
tribn,  that  are  faat  dying  out  from  amoug  the  noble  &nd  accotn- 
fili«bed  modem  birds. 

The  **  Order  ''to  which  SteatomU  belongs  ii  in  great  controiti 
with  the  ^rent  Pafserine  group  ;  tbe  Coccygomorph^  are  httle  mcirn 
ihsu  omt  fourth  as  numerous  m  tbe  Coraeomorpb«e,  yet  are  t^ 
times  as  polvmorpbou^, 

AmoDg  the  more  thau  balf-myriad  of  the  Singiog-birds^  usiug  the 
term  in  tbe  broadest  sense,  a  very  sin  all  percentage  of  tbe  tjpes  Ls 
abnormal ;  a  Tenr  few  liaTe  four  notches  to  their  sternum  ;  t«o  or 
three  genera  have  their  plantar  tendons  hound  across  hy  a  ipedil 
ligament — are  Desniodsctyle ;  just  a  few  have  a  tracheal,  and  a  few 
bare  a  simple  broncbo-tracbeal  syriikx  ;  whilst  two  genera,  JtricMa 
and  Menum,  have  a  sjrinx  that  just  falb  short  of  the  typical  per^ 
feet  ion  of  that  of  the  highest  form — "  the  Osciues." 

But  all  these  types  are  ^^ithognathous,  and^  what  is  most  re* 
markahle  !£,  that  thnt  peculiar  Anticipation  of  tbe  Mammalian  fore- 
palate  h  only  found  in  one  small  family  outside  the  Coracotnorphie, 
namely,  the  Swifts  (Cypselidre). 

So  that  we  hare  one  character  which  does  mt  fail  tts  throughout 
tbe  Passerine  order ;  tbe  sternum,  tbe  syrinx,  and  the  plantar  ttii- 
dons  are  variable,  Oue  other  characler,  which,  however,  is  shared 
by  many  other  birds,  is  the  great  abortion^  mostly  the  complete 
suppression,  of  the  basiplerygoids ;  these  are  useful  and  in^portant 
things  for  the  taiooomist,  but  they  fail  him  iu  tbe  time  of  need. 

The  time  of  need  is  when  he  would  make  a  good  clear  distinction 
between  the  Coracomorjdiae  and  the  Coccygornorphte :  he  is  bound 
to  do  this,  or  to  cease  to  call  himself  a  philosophical  ornithologist ; 
and  yet  can  it  be  done? 

Here,  if  an v where.  Professor  Huxley's  coniprehensiTc  terms  come 
to  be  of  great  value,  but  of  mo^t  difficult  application*  The 
difficulty  was  felt  by  himself^  and  he  was  thus  led  in  bis  second 
paper  (P.  Z.  S,  IBCH^  |rp*  294-319)  to  break  up  and  spoil  his  excelteut 
aud  moat  natural  group  of  the  **  Alectoromorpha?,"  and  a  little  more 
waveriug  of  mind  would  have  made  him  break  np  and  destroy  his 
excellent  group  of  the  Cuculines^the  Coccygom orphan.,  These, 
however,  must  he  kept  together  at  any  cost ;  to  enrich  that  order  1 
feel  willing  to  give  up  the  imfiortance  of  the  distinctness  of  the 
Swifts,  the  Huniming-birda,  and  the  Parrots. 

As  for  the  Picidie  and  Yungidse,  noue  hut  the  most  fretful  and 
impatient  of  tbe  Classifying  tribe  would  have  quarrelled  with  the 
present  writer  for  demonstrating  tbe  peculiar  structure  of  the  palate 
in  tbfse  birds,  or  for  inventiitg  a  morphological  term  for  that 
palate,  namely  **  Saurognathous/' 

As  for  the  value  of  the  condition  of  this  part  of  the  bird's  structure, 
I  have  just  stated  that  it  is  the  safest  thing  we  have  in  the  Coraco- 
morph^i  but  whilst  that  masterly  and   invaluable  paper  on  the 
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tnmae,**  cftnnot  be  improved.  Why  they  should  now  itaod  midway 
betweea  Smtls  and  Cuckoos  must  be  determined  by  those  who  li^ve 
the  power  of  reading  and  inter[»reEmg  the  Imrd  seDteuce^  of  Nature^. 
Beariitg  atl  these  difficutties  in  mind,  we  rnar  now  look  into  the 
details  of  the  supposed  Anceslml  form  of  the  Goatsucker  type. 

IL  TheSkulL 

In  a  Inrge^  hut  efidently  rather  young,  specimeu  the  *"  roatram^*' 
measured  iu  a  straight  line,  is  2  SI  miUim,  long ;  the  skull  37 'Tj  miliim. 

In  the  sknli  of  a  smaUer,  but  older,  specimen  the  measure inenta 
are,  rostrnni  27  millimM  skull  3^  millim*  The  bony  rostrum 
(Plate  XVIl.  hg,  1)  in  both  cases  is  deftected  8  miUim.  below  the 
gt'neral  palatal  plane  ;  this  is  seen  to  a  much  greater  extent  when  the 
horny  coTering  is  on.  Therefore,  there  is  in  this  case,  atiil  more 
than  in  Cortjihaix^  and  other  CuculiDes  with  a  decurred  beak,  a 
quasi- Raptor  ml  appearance.  Indeed,  the  skull  of  Sieatornis  ii 
very  niuch  like  that  of  the  Ceylon  Owl  (Kstupa  cei/tonensk) ;  a 
likeness  which  i»  intensified  by  a  similar  development  of  the  "  basi- 
pterygoida  **  in  both  cases,     I  belieTe  that  this  is  mere  isomorphism^ 

The  measurements  of  the  lesser  skull  are  aa  foUows ; — 


^nilliwii, 

Length  of  rostrum  ,,,.,.» ,»..,-,,  27 

Length  of  skull^  proper , ,  , , ,  • 35 

Width  of  fronto-nasal  hinge *----,.  II 

Width  of  narrowest  part  of  frotital  region  '  . . , ,  12'5 

Width  across  postorbitals  * , . . • .  *  ^  34 

Width  across  occipital  winga 31 

Width  across  quadrato-jugal  hinges *  *  * .  -  35 


I         Thus  we  see  that  the  length  and  the  greatest  breadth  of  the  akull^ 

■      proper,  are  equal.     This  at  once  stamps  the  skull  with  an  Owl-like 

character,  which  is  intensified  by  the  narrowness  of  the  upper  inter* 

t  orbital  tract,  the  large  size  of  the  very  open  orhits  (19  millim.  long, 
16  milHm.  deep),  and  the  form  of  the  upper  beak,  or  ''rostrum,^ 
Put  side  by  side  with  the  skull  of  Ketupa  ceylonensiSt  it  seems  aa 
if  it  must  beloug  to  an  allied  genus,  at  least;    but  tn   the  details  of 

tits  structure  it  is  soon  found  to  be  Cnculine. 
The  akull  of  the  Ceylon  Owl  and  that  of  its  Strigine  congeners,  like 
that  of  moat  Diurnal  Ra  pa  clous  birds,  is  indirecfi^  Dcsmognathous. 
The  skull  of  Sttutornis^  however,  is  doubly  Desmognafhous  (Plate 
XVILfig.  3),  and  has  its  alinasals  (Plate  XV IL  figs.  1,  2,  fl/.«.) 
os&ified  in  the  true  Coccygotnorphine  fashion  ;  these  parts  remain 
cartUaginous  in  the  Owls  ^ 

^  In  the  le^er  skull  thui  part  is  a  Little  wid«*  tha.n  in  the  two  krjge  speoimetiSf 
whikt  the  furface  i»  gently  coticsave  in  it,  and  convex  in  the  Larger  spccitueiiB, 
An  ihee^  4exuiU  differences? 

^  Therw  it,  I  believe;  but  one  point  in  Omithobg)^  in  whicli  I  am  out  of 
touch  witJi  my  friend  Prof.  Alfred  Newton,  Why  he  fihoulQ  doubt  Ibu  near 
kinvbip  oi  the  Owb  to  the  Harrier*  and  llawks  I  ninnoL  imagine ;  eoe  hia 
pemarta  iti  th«  otherwiso  unaaaailable  and  ojccellent  article  **  Ornithology  " 
EocycL  BriL  9th  edit  vol  xviii.  p,  471. 
Proc.  Zool.  Soc.—  l  8B9,  No.  XIL  12 
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The  culmeu  of  ihe  roitrum  m  SleatornU  Is  subacute  {Plate 
XVI L  fig.  2);  its  dorsul  outline  fortui  an  almost  perfect  quadrant^ 
it  is  some  what  wavj^  and  drops  suddenly  near  the  hinge,  which  in 
straiglit  across  the  skull,  and  is  perfect.  The  nostrils  (figs.  1,  2,  e.n,) 
are  in  front  of  the  middle  of  the  rostrum,  reniform,  oblique,  and 
6  millinn,  long ;  a  smuU  ahnasal  valves  covered  by  the  oasi^ed  roof, 
forms  the  "  bilus"  of  the  kidi^ey-shaped  opening. 

These  ossified  roof-cartilages  {ai.n.)  are  full  of  vAscular  boring?, 
which  give  them  a  difterent  appetirance  to  the  nasals  and  premax- 
illaries  (n,,  px.)*  Bill  the  fusion  (ankylosis)  of  these  parta  ii 
perfect,  and  so  aleo  is  that  of  the  ossified  septum  nasit  with  the 
surrounding  bones.  Thai  wall  has  in  its  middle  a  large  pyri- 
form  fenestra,  4  millim*  long  and  3  niiliim.  deep,  a  structure 
more  frequent  in  Aquatic  and  Grallatorial  birds  than  in  the  higher 
Arboreal  types.  This  is  one  of  its  aberrant  characters  ;  the  inferior 
turbinal  (right  and  left)  remains  uaossified.  Uuder  the  bulging 
alinasal  tracts  there  is  a  gently  concave,  wide  sulcus,  which  ends  in 
an  open  space  between  the  rostrum  find  the  ectoethmoid  (port 
plana).  At  this  part  of  the  skull  the  angles  of  the  oiaxijlaries 
(figs,  2,  3,  m£.}  are  20  millim,  apart ;  and  dose  here^  in  the  hollow 
behind  the  descending  cms  of  the  nasal,  the  projecting  maiillo- 
paliitrne  (figs.  1-3,  mx*p.)  is  .seen,  right  and  left. 

This  lateral  rostro- cranial  space  should  be  largely  filled  in  by 
the  lacryuial  (fig.  1,  i.)t  which  is  so  constanily  large  with  a  con- 
siderable frontal  suture,  and  a  broad  supraorbital  tract,  in  the 
Cuculines  generally*  Here,  however,  in  Sieaiorni^t  it  is  very  small, 
and  is  ankylosed  to  the  nasal,  forjning  a  small  projection,  3  millim. 
in  extent,  to  the  postero-superior  edge  of  the  rostrum.  This  con- 
dition of  things  is  very  common  in  such  Passeres  as  possess  a  small 
lacrymal  i  in  the  Corvidce,  Laniidt^e,  and  some  others  it  h  pupi- 
form  and  free* 

In  the  Woodpecker  (Gecinus  viridis),  and  in  that  marvellously 
aberrant  Fowl,  Opistkocomus,  the  same  thing  is  seen ;  the  lacrymal 
being  very  small,  and  ankylosed  to  the  nasal. 

The  margin  of  the  rostrum  is  cultrate,  and  the  deutary  edge  is  ^Mii 
separated  by  a  groove  from  the  palatine  face  of  this  region;  the^*.*ie 
middle  is  gently  ridged,  and  this  ridge  passes  into  the  ossified  .E»  ^J 
septum  nmi  («*n,),  which  in  its  fore  half  is  marked  oft'  by  a  right  an£^  mi 
left  chink.  In  its  hinder  half  it  is  higher  than,  but  ankylosed  to«,^z30, 
the  maxillo-palatines  (Fnx,jo*),  which  sweli  downwards,  right  and  left  ^^^J^» 
and  have  a  notched  hinder  margin.  Between  these  parta  there  i 
another  sharp  notch,  tilled  in,  in  front,  by  the  bony  nasal  aeptuoa 
The  outer  notches  as  well  as  the  inner  are  in  front  of  the  m&xiUai 
anglesj  and  the  whole  posterior  palatal  margin  of  the  rostrum 
thus  strongly  serrate. 

The  maxillo-palalines  (fig.  3,  m^>p.)  are  only  moderately  high  au^^^ 
spongy ;  under  their  thickest  part  the  prepafatine  laths  {pm,)  pas^^ 
forward  and  are  ankylosed  to  them.     The  fibrous  fore  part  of  tb      — 
prepalatines  reaches  as  far  forwards  as  the  middle  of  the  seplu: 
nasi;  where  they  escape  from  under  the  max illo-palaliaes  they  ai 
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W  S  milUin.  across,  and  together  take  up  a  space  of  II  millim.^ 
measured  across.  They  then  narrow  hi  to  2' 5  tniliiin.  aud  enclose  an 
os^n!  cominon  *'  middle  palatine  foramen  "  or  open  space  9  millim, 
long  and  6  millim.  wide ;  the  fore  end  of  this  space  is  enclosed  by  the 
tnasiUo-palaiines  and  septum  nasi,  and  is,  itideed,  the  middle  notch 
jast  spoken  of.     This  space  is  enclosed  behind  by  the  two  palatines, 

t  which  meet  and  form  an  oblique  suture  1*5  millim,  in  extent. 
This  ^eeand  part  of  the  hard  palate  in  this  "  doubly  Desmogna* 
thous  *'  bird  is  8  mill! in.  across ;  behind  it  the  paU tines  narrow 
in  again,  until  their  lower  part  is  a  mere  ridge  ;  hut  they  hare  curled 
round  nc^w,  and  formed  the  low  and  short  *' ethmopalatine/'  or 
ftscendtng  processes^  which  run  under  the  sphenoidal  rostrum  for  a 
distance  of  ti  millim.,  and  are  ankylosed  together.  Behind^  the 
two  coalesced  palatines  are  only  3'3  milhm^  across,  where  they  articu- 
late with  the  pterygoid.  The  outer  edge  of  each  palatine  is  sharps  not 
Ilimbate  ;  it  is  bevelled  into  an  edge  from  the  suh-meaial  thickest  part* 
I  have  spoken  of  the  prepaktine  bars  as  laihx ;  the  middle  and 
hinder  part  is  Uke  a  skavingy  coiled  obliquelvi  so  that  the  edges  of 
the  two  bones  meet  below,  in  front,  and  abo^e,  in  their  hina  part. 
They  thus  enclose  the  nnsQ-j)ahi tine  paa^agt^s  (i.n.),  flooring  them  in 
front  for  a  short  distance,  and  then  roofitig  them,  behind j  for  three 
tiroefl  that  extent.  The  concave  opening  of  these  passages  behind  the 
ihort  posterior  hard  pahite  is  elliptical,  9  milSim*  by  4*5  raiUim,  The 
edge  of  the  two  bones  enclosing  this  space  is  limbatPj  and  corresponda 
with  the  inner  edge  of  a  groot'td  palatine  lione ;  here,  there  is  no 
jicroove^  but  the  bone  curls  npw^ards  at  once,  to  pai^s  into  the  ascending 

tpkte*  This  is  much  more  primitive^  or  simple,  than  wbat  is  seen 
in  the  Trogons,  where  they  do  not  unite  to  form  a  second  part  of 
a  b&jrd  palate,  and  have  a  groove  and  some  angulation  of  their  outer 
dge. 

Steat&miM  has  two  vomers (v*),  each  5'5  milUm*  long  and  I  millim. 

wide ;  they  are  sharp  at  both  ends.     The  hinder  bone  has  had  its 

(ii^tinetness  obliterated  by  ankylosis  ;    it   is   probably    a  '*  medio- 

Mlatine,"  like  that  seen  in  Caprimulgus,  Owls,  &c* ;   this  vome- 

Hne  bone,  now,  forms  merely  an  upper,  partial  septum  between  the 

^tijiso-piilatine  passages.      In  a  membranous  tract  in  front  of  the 

triangular    end  of  the  fused  corner  there    is,  at  a  little  distance, 

^    similar  bony  tract^ — an  **antero-median  vomer.**     The  supero- 

^3tterjjal  edge  of  each  palntine,  for  nn  extent  of  3-5  millim.,  is 

^cjmiecl    by  the  "  me  so  pterygoid  *'  increment  i    so  that   the   short 

^^ough^  4  millim.  in  extent^  in  which  the  sphenoidal  rostrum  (pa.s,) 

'i«s,  is   formed  by  three  pairs  of  bonea ;  that  rostrum  runs  free  of 

^tia    groove   for   7\i   millim.,   its    projecting    point   is    3   millim. 

l:»«hind  the  vertical  line  of  the  hinge,  and  of  the  notched  hind  edge 

J*r  the  septum  nasi.     It  is  extremely  unlike  an  Owl  in  this  respect, 

*^mT  wfaicb  bird  the  hinge-notth  is  shallow  and  of  great  extent ;  the 

*"o&triim  of  the  sphenoid  ends  much  further  backwards  in  that  bird, 

^Aaviog  no  projecting  spike  in  front.     The  hind  part  of  the  sphenoidal 

"oslrum,  with  its  basi pterygoid  processes  {h.p(^.\  may  be  described 

iow»  because  of  the  relation  of  the  latter  to  the  pterygoids. 
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In  the  Ims^e  speciTnens  the  busiptefrgoids  have  a  facet  for  their 
perfect  joint  with  the  pterj'goida  4-5  millim.  in  extent ;  these  two 
oblongo-ova!  coiitlyioid  trar^ts  are  S  mllUm.  across  in  front,  jind 
1 1  millim.  behind  ;  they  are  wider  prnximally  than  at  their  articular 
face,  and  project  2  niillim*  at  their  hinder  notched  margin^  The 
sphenoidal  rostrum  le  5"  5  milltm*  wide  between  their  fore  part,  aod 
2  millinit  o^er  the  palatine  groove.  ■ 

The  pterygoids  (p^.)  are  11  millitn,  long,  and  ineasure  from  1*5  I 
miliim.  to  2-5  miliim.  in  bread ih.  They  approxmiate  at  a  few  degrees 
more  than  a  right  angle  ;  in  the  Trogon,  at  a  few  degreea  less  ;  thii 
greater  divergence  is  dne  to  the  general  extension  in  breadth  of  the 
hind  skull ;  and  the  same  thing  is  seen  in  Owls*  The  fore  part 
of  the  pterygoid  is  oblique  and  tridentate^  it  overlaps  the  palatine ; 
the  epipterygoid  forms  a  low  triangle ;  the  whole  bar  is  arched 
up  ward  s»  and  the  bone  is  smooth  and  strong.  The  facet  for  the 
basipterygoid  is  in  the  middle  of  the  shafts  and  lies  mainly  outside 
an  ascending  flange  of  the  bone^  bo  that  it  works  outside  the  fixed 
condyloid  facet  of  the  b  a  si  pterygoid  ;  it  Is  only  two  thirds  the  length 
of  that  fixed  facets  and  moves  beyond  it,  in  front  and  behind^  Thus 
the  capsular  ligament  must  be  loose  and  elastic,  as  in  the  oblique 
facets  in  the  mid-region  of  the  neck  of  Bucero$  atid  other  CucnUne?. 
The  palatines  are  set  on  more  suddenly  to  the  "rostrum/^  or 
upper  beak,  than  in  the  Trogon,  where,  howeTer,  they  are  not 
kinged ;   they  are  not  hinged  in  Cori/thaiv^  but  the  jugals  are. 

These  latter  bones  are  not  hingeiJ  in  6'^ea^or/iJ5f(  Plate  XVI L  fig.  3,/) 
and  are  very  slender ;  first  depreS'Sed,  where  tliey  begin  at  the  fore  part 
of  the  jngal  procesa  of  the  raaxillsry,  and  then  compressed,  where 
tbey  approach  the  quadrate,  into  which  they  fit  by  ffomphosis. 
The  hinder  part  of  this  jngal  bar  is  formed  by  the  qnadrato-jngftl 
(qj.)*  The  three  elements  of  this  feeble  cheek  are  all  ankybaed 
into  one  elastic  needle  of  bone,  which,  in  the  middle,  is  only  6*5 
raillim,  tidck.  The  quadrate  {q.)  is  a  well- formed  normal  bone,  in 
harmony  witli  the  Owl-like  breadth  of  the  hind  eknlj :  the  setting 
on  of  the  double  hinge,  or  "  otic  process/*  is  wide  and  transverse, 
the  inner  head  being  only  about  2\5  millim.  behind  the  outer.  In  ■ 
the  large  Strut  (Ketupa)  ceylonensU  these  '*  heads "  of  the  otic  ■ 
process  are  12-5  millim.  across ;  in  SleaiorriU  7  millim* ;  in  Cory-  " 
thahr  5  millim.  Relatively  to  the  size  of  the  skull,  Steatomis  has 
its  otic  process  nearly  as  wide  as  in  the  Owh  The  quadrate  has  an 
average  **  orbital  procesa  ;  "  it  is  oblique  and  pedate,  aad  its  body  b 
deep  and  rather  square ;  the  cup  tor  the  end  of  the  jngal  bar  is 
neat  and  pednnculate ;  the  knob  for  the  end  of  the  pterygoid  is 
well -formed  ;  and  the  inferior  condyle,  as  nsual,  is  double* 

This  Ifitter  part  has  a  iiinder  trochlea  looking  inwards  and  back- 
wards, and  an  anterior  oval>  convex  condyloid  tract  which  is  in  a 
line  with  the  oblique  pterygoid^  and  just  reaches  its  joint,  which  ii 
a  cup  and  balK 

The  action  of  a  palate  like  this  ia  somewhat  less  rapid,  and  the 
parts  themselves  are  much  lighter  and  slenderer,  than  io  many  of 
the  Cucn lines,  or  in  the  Parrots,  generally.      This  part  ia  rather 
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wetk  in  SieaiomU ;  in  this  respect  also  it  resemblea  the  Owls.  But 
it  18  evident  that  they  can  exert  a  considerable  amount  of  force  in 
tearing  to  pieces  the  fruits  on  which  they  feed ;  about  equal,  perhaps^ 
to  that  of  which  an  Owl  is  capable,  whose  food,  however,  is  not  npe 
fruit,  but  small  living  vertebrates. 

Before  finishing  my  description  of  the  oral  apparatus,  there  are 
several  things  to  be  mentioned  in  the  upper  and  hinder  parts  of  the 
skull  proper ;  besides  the  '*  remnants "  of  the  larval  palatines,  or 
MM  undnata. 

These  latter  structures  (PUte  XVII.  figs.  1-3,  o.u.)  are  attached 
to— grow  directly  out  of — the  hind  wall  of  the  nasal  capsule  (pars 
pkna,  or  ectoethmoid,  p.p.).    The  whole  of  this  wall  is  an  obUque 
tract  of  bone  9  millim.  deep  and  5  millim.  vride ;  it  is  notched  deeply 
m  its  fore  edge,  at  the  middle  ;  the  part  above  the  notch  is  the  ah- 
ethmoid  "  (a/.e.),  the  back  part  of  the  region  of  the  upper  turbinals ; 
and  the  lower  part,  or  pars  plana^  is  the  back  of  the  middle  turbinal 
region.    There  are  no  special  turbinal  coils  to  increase  the  surface  for 
the  distribution  of  the  Ist,  or  olfactory  nerve ;  the  aliethmoid  merely 
forms  a  semicyHndrical  fold,  which  runs  inwards  and  forwards  from 
the  notch  between  the  upper  and  lower  regions.    The  aliethmoid  is 
conOueot  above  vrith  the  frontal  roof,  and  behind  it  there  is   a 
trilobate  fenestra,  6  millim.  long  and  3  millim.  deep.     This  latter 
space  is  the  membranous  representative  of  the  outer  wall  of  the  cribri- 
form plate  of  a  Mammal ;  the  olfactory  crus  (I.)  runs  along  through 
it  to  the  simple  nasal  labyrinth.    In  all  these  things  this  bird  is 
normalty  ornithic.    The  olfactory  crura  are  separated  by  the  thick 
top  of  the  roesethmoidal  partition  wall  (p.e.),  the  fore  edge  of  which 
forma  the  hinder  boundary  of  the  great  notch,  which  gives  rise  to — 
makes  posaible — thBjinmtihnasal  hinge.    The  aliethmoid,  at  its  anky- 
loiis  with  the  frontal  roof,  is  grooved  by  the  ophthalmic,  or  orbito- 
oaiai  nerve,  which  runs,  outside  the  olfactory  crus,  into  the  nasal 
labyrinth,  to  supply  its  antero-inferior  region,  to  which  the  nerve 
of  smell  does  not  come.      On  the  right  side  one,  on  the  left  two, 
mall  perforations  are  seen  at  the  root  of  the  pars  plana. 

Now  this  ectoethmoid  (pars  plana)  is  continuous  with  the  an- 
terior cms  of  the  cartilaginous  palato-quadrate  arch  in  the  Tadpole, 
•od  also  in  the  adult  Frog :  in  the  Salmon  and  other  Teleostei,  and  also 
io  the  Urodeles,  this  crus  articulates  with  the  ectoethmoid.  The 
fort  part  of  that  arch  is  naturally  divisible  into  three  regions, 
osmeiy — the  ethmo^palatine,  pre-palatine,  and  post'palatine.  Here 
in  Steatomis,  and  also  in  Todus,  the  part  called  the  '^  os  uncinatum  " 
—80  well  known  in  Musophagidee — ^is  triradiate ;  thus  it  has  all  the 
three  regions  seen  in  its  homologue  in  the  Ichthyopsida.  Of  course 
it  is  im  Jl,  and  degenerates  into  membrane  at  the  end  of  its  rays ;  but 
it  it  an  extremely  archaic, — a  truly  primitive  structure,  and  is  built 
op  amongst  the  newer^  Junctional  parts  of  the  palate.  In  passing,  I 
may  state  my  experience  of  the  presence  of  this  almost  functionless 
remnant.  It  is  well  developed  in  Steatomis,  Todus,  the  Musopha- 
gidft  generally,  in  Scythrops,  where  it  is  very  large  and  perfect,  and 
io  Ptoya  eayana,  where  it  is  a  simple  yertical  needle  of  bone ;  is 


170  MR.  W.  K.  PARKER  ON  STEATORNI8  CARIPEN8I8.      [Apr.  2, 

large  in  the  Raptorial  Dieholophut,  and  also  in  the  ProcellaiTidn. 
In  the  Laridae  it  is  smaller,  and  in  the  Alcidse  (Alca  torda,  Uria 
troile)  it  is  a  mere  rudiment  composed  of  one  or  two  independent 
bony  nuclei  at  the  infero-extemal  angle  of  the  pars  plana \ 

It  is  worthy  of  remark  that  the  palato-quadrate  arcade  of  the 
Ichthyopsida,  although  appearing  here  and  there  at  hap-haretrd,  as 
it  were,  in  the  families,  shows  one  part  in  the  birds  just  mentioned, 
and  another  in  the  Passerines.  In  these  latter  birds  I  have  found  no 
distinct  "  os  uncinatum,''  merely  a  knob  or  outgrowth  of  the 
pars  plana  representing  that  bone.  But  in  all  these  culminating 
types  there  is  a  special  apparent  outgrowth  of  the  palatine  bone 
at  its  postero-extemal  angle  (see  Trans.  Zool.  Soc.  toI.  ix.  pi.  It. 
figs.  1,5,  6,  and  13,  t.pa.);  this  is  formed  by  the  independent 
ossification  of  a  considerable  part  of  true  h  jaline  cartilage,  which  is 
in  reality  the  reappearance  of  the  horizontal  part  of  the  *'  palato-quad- 
rate "  bar  of  the  Ichthyopsida.  In  Steatomis  the  form  of  the  ''  os 
undnatum  "  (o.tf.)  is  that  of  an  inrerted  T :  the  stem  is  attached  to 
the  antero-inferior  edge  of  the  pars  plana,  the  front  ray  runs  upon 
and  is  attached  to  the  angle  of  the  maxillary,  and  the  hind  crua 
is  attached  to  the  inner  edge  of  its  jugal  process.  In  contemplating 
these  things  we  are  let  down,  so  to  speak,  not  merely  to  the 
Eeptilian,  but  to  the  larval  AmpHbian  level.  The  supraorbital 
chain  of  bones,  seen  in  the  Tinamons  and  some  other  binds,  the 
sutures  in  the  skulls  of  those  Gallo-struthious  birds,  and  the  opis- 
thocoelian  dorsal  vertebrse  of  many  birds,  only  let  us  down  to  the 
Reptilian  level. 

But  the  ''  OS  uncinatum,"  the  post-palatine,  and  the  remarkable 
equamoeal  of  the  Ratitce — the  true  representatiTe  of  the  **  temporo- 
mastoid"  of  the  Amphibia — squamosal  and  preopercular  in  one, 
these  structures  show  that  the  ancestors  of  the  bird-kind  were  once 
on  the  lower  Ichthjopsidan  level. 

They  could  not,  at  that  time,  have  been  in  k feathered  stage; 
that  form  of  covering  cannot  be  imagined  as  clothing  a  kind  of 
Tadpole;  but  a  kind  of  Tadpole  my  have  undergone  metamor- 
phosis into  a  creature  whose  clothing  was  of  feathers. 

The  free  edge  of  the  perpendicular  ethmoid  (p.e.),  behind  the  notch, 
has  a  convex  outline  above,  and  a  concave  outline  below ;  the  parasphe- 
noidal  rostrum  (j)a.s.)  (Plate  XVII.  figs.  1  and  3)  projects  forwards 
here  as  a  sharp  spike  ;  that  grooved  beam  forms  a  common  basis  to 
the  perpendicular  ethmoid  in  front,  and  to  the  basisphenoid  behind ; 
the  presphenoid  (/i^.)  is  tilted  up  above  their  junction,  as  in  birda 
generally.  The  orbito-sphenoids  (0.5.)  are  scarcely  developed  as 
distinct  alse.  The  interorbital  wall,  made  up  of  all  these  parts,  is 
completely  ossified  and  is  moderately  thick.  The  orbital  rim  ends 
behind  in  a  triangular  postorbital  process  5  millim.  in  extent ;  it  is 
over  the  notch  leading  to  the  moderately  shallow,  concave,  temporal 
fossa  {t./.),  which  is  only  5  millim.  from  its  fellow  of  the  opposite 
side,  and  is  10  millim.  broad  below. 


Proc.  Eoy.  Soc.  1888,  pp.  394-402. 
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There  is  oo  Ey^gomatic  snEg  to  the  squamosal t  which  at  its  anterior 

corner  damps  a  very  sbort  **  aphetiotic  process  '*  of  the  aliaphenoid. 
The  hone  in  frout  of  the  squamosal  atirj  spheiiotic,  formed  above  hj 
the  frontal,  and  below  bv  the  alispheDoid,  makes  a  perfect  back- wall  to 
the  orbit,  and  floor  to  the  tilted  cranial  cavity ;  this  is  a  eloited,  not  a 
fentBtratc  skull.  The  low,  smooth,  wide  occipital  plane  (Plaic  XVI 11- 
fig*  1)  b  emarginate  a  hove,  and  slants  backwards,  so  as  to  form  an 
obtuse  angle  with  the  base.  The  foramen  magnum  {fjn.)  is  pvrifonn, 
with  the  narrow  end  above ;  the  condyle  {pes.)  is  renlform  and 
^^  tfansverse,  2  millim,  by  r3  millim,  in  size.  Where  the  basitem- 
^H  porals  (Plate  XVII.  dg*  3,  hJ.)  are  fused  with  the  upper  outgrowths 
^H  of  the  basisphenoid,  to  form  the  openings  of  the  *'  anterior  tympanic 
^^k  recesses/^  there  they  are  1 8  milUm,  across ;  behind  they  are  1 3  millim, 
^H  wide,  and  their  average  width  is  3  millim.,— very  narrow  as  compared 
^H  with  the  great,  massive,  triangular  plate  formed  by  these  two  bones 
^H  ill  Geese  and  Fowls.  In  front  they  form  a  projecting  hp,  and  a 
^H  DaiTow  tongue  of  bone  grows  from  the  middle  of  this  neat  lip  under 
^H  the  common  Eustachian  vestihuW  (ifi^.) ;  the  openings  into  the  right 
^P  ind  left  tubes  are  3  millim,  apart*  The  opening  of  the  tympanic 
^^  canity  {ty.Q^)  is  partly  protected  in  front  by  a  pair  of  distinct  tympanic 
I  bont»s  {iif*t  ty\)^  ihe  size  of  these  is  very  smalL     The  entrance  to  the 

I  tympanic  cavity  is  very  large,  but  it  is  greatly  overshadowed  by  the 

Quadrat  urn  in  front,  and  obliquely  half-closed  by  the  "  tympanic 
wing  "  of  the  exoccipital  {t.eo,)  behind.      That  wing,   which  runs 
obliquely  forwards^  inwardSj  and  downwards,  has  an  /-shaped  front 
I         ^dge,  coneare  above,  a^d  rounded  below ;  its  back  face,  the  outer 
I         ^^g*  of  the  Qccipitul  plane^  is  plano-convex.     This  wing  is  10  millim, 
I        in   exteot,  and  the  right  and  left  wings  are  only  13  milUm,  apart 
^H  dJong  their  inner  edge.     The  whole   breadth  across  the  occipital 
^■l:>lane,  over  the  top  of  the  tympanic  wings,  is  31  millim.     Laterally 
^^  *■  tiese  wing-like  outgrowths  enclose  the  hinder  basi-cranial  territory, 
!        '^'^hich  is  margined  with  passages  for  the  internal  carotid  arteries 
^  » .Cp) ,  the  vagus  and  gloss o-pharyngeal  nerves  (X,),  the  hypoglossal 
^*crT«a  (XIL),  and  some  small  veins  ;  all  these  passages  are  normal 
^Kmjd  Steafornh.     The  back  of  the  quadrate  is  concave  above,  and  then 
^Bfcto^lges  backwards;  thus  the  tympanic  entrance  is,  at  ftrst^  3  millim*, 
«ft.^iid  then  only  2  millim-  wide. 

Inside  that  narrow,  oblique,  high  doorway  there  is  the  most  con- 
tfViBsing  muUiphcity  of  passages  leading  into  the  outer  and  inner 
<:r  iij ambers  of  the  auditory  labyrinth.  The  middle  ear  at  tympanic 
«:^^rity  is  as  complex  as  in  the  Crocodile,  but  after  a  d  liferent  fashion  j 
^%^^  liilst  the  inner  ear  or  membranous  labyrinth  is  enclosed  in  cavities, 
«^mjihular  and  ventricose,  very  similar  to  those  of  the  higher  modem 
^K-^ptile^.  Behind  and  between  the  crura  of  the  otic  process  of  the 
t^^iadrate  there  is  the  opening  into  the  "  upper  tympanic  recejis,**  and 
i«ri.  front  of  that  double  condyle  the  Eustachian  openings  ;  and 
l>«hiud  and  more  inwards  there  is  a  common  vestibular  opening 
\^mdiijg  to  ih^  fenestra  ovulis  hXkA  f,  rotunda. 

All  these  tympanic  openings  lie  in  the  month  of  a  trumpet-shaped 
<^*Tity,   formed  by  the  wings  of  the  basisphenoid  above,  and  the 
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basUemporal  plate  below ;  this  conical  cavi^  is  the  '*  anterior  tym- 
panic recess.*' 

All  tbese  parts  of  the  ornithic  auditory  labyriath  are  well  »een 
ID  Steutomis* 

The  mandibles  (Plate  XVIl.  figs.  1  and  4)  form  m  remarkable 
itructure,  bein^  narrow  and  pointed  in  front,  and  extremely  wide  and 
bowed  out  at  their  hinder  third.  Behind,  they  curve  inwards  a^Am, 
80  that  their  *'  internal  angular  processes  "  are  only  1 5  milHm,  apart, 
whilit  the  width  across  the  broad  part  is  33  mittim.,  the  rami  being 
57  millim^  long,  and  their  ankyto^d  symphysis  5  millini.  in  eEtent, 
and  their  oblique  hind  edge  5  milUm.  high,  Bebiudi  in  the  coronoid 
region,  near  the  hinder  part  of  the  dentary,  and  again  at  the  fork  of 
that  hone,  where  there  is  a  snag  for  muscular  attachment,  the  boue 
is  7  millim.  high^  Under  the  first  of  tbese  high  tracts  the  outer  face 
is  hollow,  but  the  hind  part  of  each  ramus  is  swollen  and  pneumatic, 
and  there  is  a  large  foramen  fnr  tbe  "siphonium,"  on  the  top  of  the 
'*  internal  angular  process*"  Tbe  sutures  are  nearly  filled  in; 
there  is  a  large  oblique  dentary  canal  under  the  corouoid  process. 
The  hinder  or  articular  part  is  wide  and  triangular ;  there  is  a  deep 
ainuous  hollow  between  the  cartilaginou!^  condyloid  tracts,  the  outer 
of  which  is  [^yriform  and  conFexo-angularj  and  looks  forwards  and 
inwards,  5  milUm,  long;  wlnht  tbe  inner  condyloid  face  i^^  a  sejiii- 
eylindrical  troui^h,  with  sharp  stiles ;  it  looks  more  inwards  than  tbe 
outer  condyloid  facet ;  this  scooped  space  is  2  millim.  wide,  2*5 
millim.  long,  and  1*5  milUm.  deep*  The  perforated  internal  angular 
process  is  blunts  turns  upwards,  nud  extends  2  millim.  inwards  from 
the  condyloid  trougb.  The  motions  of  a  jaw  t^  hinged  must  haie 
some  peculiarity^ — there  is  so  great  an  appeal  ranee  of  art  in  its  con- 
vexities, concftritieB,  sinuosities,  and  directions  ^  tbe  result  of  all  thia 
careful  adaptive  specialization  would  seem  to  be  a  perfect  combi* 
nation  of  elasticity  and  mobility  with  strength, — strength  sufficient 
for  the  purposes  of  this  frugivorous  bird,  Xoiwiths^tandiug  the 
large  size  of  the  socket,  the  eyeball,  iike  i hat  of  Ophtkocomus^  is 
small;  its  largest  diameter  is  16  niilhm,,  and  that  of  the  sclerotal 
ring  is  12  millim. ;  the  largest  plates  are  only  2  ndllinii  wide,  and  there 
are  14  of  them,  as  in  Gecinu^  viridi§  ■  but  in  that  bird  they  are  much 
more  elegantly  formed,  and  3'C)  niillim.  viide^  and  they  are  neatly 
turned  outwards  at  tbe  inner  edge  of  t lie  rim  ;  in  SiealornU  ibey  are 
almost  flat,  jnst  a  little  concave  externaily,  and  are  very  similar  t 
those  of  a  Monitor   Lizard    (F^sammomurus  ffriseu^)*     In   anotkei 

evening  bird  not  much  larger  than  Steaiornis^  namely,  tbe   Hootiu. 

Owl   (Stn^  aiu€e\  the  eyeball   is   1^5   uiilUm.   across,   aud   the   IC^ 
sclerotais  vary  from  S  to    12  milbm.  in  width  outwards,   and  ar»^ 
about  6  millim,  in  extent  at  tbe  outer  rim^  although  much  of  tbis 
overlapped  in  moat  of  them. 

Tbe  hyoid  ureh  (Plate  XVI 1 1,  fig*  2)  is  normal,  but  rather  feeble 
ITie  tongue  is  short  Hod  sagittilbrm,  and  in  it  the  cerato-hyals  (c Jy— ^ 
converge  and  unite  in  front ;  tbey  remain  unossified  ;  their  length  ir 
12  millim.     Tbe  basal   bar  (i.A^fir,)  is  of  tbe  same  length ;  it 
moderately  dilated  where  the  posterior  corima  {eornua  majority  hr^ 


m^.j 


MR,  W,  K.  PAItlC2R  ON  FFSATOANm  CAflIP£N8IB. 


173 


irtjcukte  witii  it,  and  the  diitAl  free  end  it  narrow,  terete ;  it  h 
osBified,  proximnlly,  by  a  flfparate  centre*  The  posterior  coriiua 
are  31  miJliin,  long;  iliey  are  feeble,  rather  straight,  and  the  upper 
pieee,  which  is  1 1  millim.  long,  baa  its  disUl  half  cartilaginous, 

IIL  The  Fertihral  Chain  and  Ri^i. 


^Tbe  Tertebral  formula  of  i\m  bird  is  aa  follows :— ^,  16,  with  3 
paifi  of  ribs,  free,  on  tbe  left,  and  4  on  the  right  aide ;  D.  4  ;  8.  13, 
the  firet  with  large  free  ribs,  this  and  the  next  two,  with  arrested 
riba,  buttreaa  the  pre^ilta;  the  13th  vertebra  not  firmly  ankyloaed 
to  the  1 2lh  ;  Cd.  7  +  4  or  5,  =Total  43  or  44. 

The  proemhuM  articular  facet  of  the  atla*  (Plate  XIX.  fig*  1,  uL) 
i«  somewhat  transTeri^e,  and  this  cup  is  largely  not  died  for  the 
odoDtoid  process  of  the  (ijtis  (Plate  XVI 11*  tig.  3) ;  nut  perforated 
mB  in  IDO^t  of  the  hi^h  arboreal  birds.  The  atlas  hm  no  lateral 
yias^F&ges  fi>r  the  vertebral  artery  ;  its  centrum  articulates  with  the 
^^ms  by  the  normal ^n^  facet*  The  odontoid  process  of  the  axis  is 
large  (Plate  XV IIL  fig.  4)  ;  this  bone  (Plate  XIX,  fig,  I,  «a?.)  haa 
^hiek,  blunt  upper  and  loni^r  spinefif  and  ohlitjue  ascending  snags  over 
«:  he  |i08t-zygjipophyses  ;  a  pair  of  smalt  \i^mf  feneUrctt  and,  what  is 
"^-ery  rare  in  birds,  well-foraied  rib-har^  (cr\)  lo  enclose  the  canal  for 
^he  vertebral  artery ;  tlie  articulation  of  the  centra  throughout  the 
:^e6l  of  this  region  is  ctflmdrotdtii.  The  3rd  cervical  (Plate  XIX* 
#i^.  1)  has  also  blunt  upf^er  and  lower  spines,  lateral  fenestra,  abova, 
^  wide  top,  and  a  definite  mtig  over  each  post-zygapojdusis,  and  a 
rudimentary  rib,  right  and  left,  bound  iug  I  lie  canal  for  the  vertebral 
Artery  ;  this  part  is  3*;}  millim.  long. 

The  4lh  cervical  (i'late  XIX.  fig.  IJ  has  ils  sides  notched,  not 
^cnesiiatt* ;  it  1ms  both  ujiper  and  lower  spines,  somewhat  larger 
viblets,  and  bpines  on  the  post-zygapophyses* 

The  5th  cenical  is  mneh  hke  the  next  four  or  five;  but  in  this 
'mirong  chain  of  hones  each  succeeding  vertebra  is  larger  and  stronger 
^hjttt  the  one  in  front  of  it ;  towards  the  chest  they  become  shorter, 
41S  well  as  wider*     This  ht\\  bone,  like  the  re§t  up  to  the  E2th,  has 
lArge  riblets  ;   on    the  ;xth,  6th,  and   /th   these  §^^hs  reach  back 
^ilhin  2  millim.  of  the  end  of  the  centrum*     Noneot  these  vertebra 
liave  the  inferior  or  carotid  catial  develo{>ed,  for  the  inferior  face  is 
^^ide  open  and  gently  concave  in  front ;  at  the  tniddle  they  arc  sub- 
marinate,  and  flat  behind,  where  they  broaden  out  iuLo  the  apparently 
^^me^,   but  really  coMcave,  hinder  frtcet.     The  widu  cajmi  for  the 
>eriebtal  artery,  right  and  left,  in  ordy  complete  in  tbe  J  rout  third  of 
«ttch  ieriebra,  and  only  on  the   lUrh,  11th,  and   12th  is  there  any 
:rudimeni  of  the  obliqne  bar  (or  fiying  hultiess)  so  contmon  in  the 
Coccygomorphse,  a  growth  that  partially  fitiii^hes  the  lateral  bony 
nail*     1  have  mentioned  that  the  3rd  has  large  lateral  holes  above, 
and  that  the  4th  is  notched,  and  not  fenestrate.     Tlie  5th  also  is 
notehed  on  its  outer  and  upper  edge  ;  but  tlie  hinder  margin  of  each 
notch    is   developed    into   an    obliciue,    bony  bar,    which,    running 
forwards,  inivards,  and  upwards,  forms  by  union  with  its  fellow  a 
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.  -?*i  »— ::   zj*-   -t  iUT^  i  'g»f.'.u'-j<*.JH.    r»  sua  «c  MBfi, 
0-1-2*    -— !,•  If-  z  m*  '*?»*-^  iLr    -c  M&i  iiit  *e  msr  kA. 

'-— rr  lis-  li^  -:r^  tt'ctt'  s  r?ar  a^^.  fiKKnai  acF  &  cfe  flV 

- "-  ^i^-i  :»'  :::*^  n-  :.7i-i.:i:t:    ?Lts*  ITUL  !;&  ii  6  . 

r  T  ic  nf  rr-5--iii  zLi?  »  lie  :iiJt  C»:s_  Je  rrpe,  eim^  /if  A>- 

':xsA  n  yi.i"*.  r  la--  inznz  zzjt  jcrs^  »  be  cpetiMdZiuas.  It  B 

'it:  -var  ?'.icf  Xli  ^.  I .  sr  »«rT  prcnlkr:  iJkt  resoDUe 
r  IT  riif  RinziLs.  in:  ibt  pectlaritT  seoi  in  those  birds  is 
r^a:^*^  jl  izis.     Tri*  if  worth  cooadaing,  as  we  haie  jo^ 

:*>  «--  r  jli^rr  iksc*  -lis:  i»!r^»d  Mrt  nd  to  dktinci  in  PuraU  and 
I  mJi  ^  jsti^r-mk  wzjcA  u  eqaml  to  QkitMut  in  tioB  tttpecL 
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Tilts  isomorphism,  however^  has 

It  is  very  limited,  and  in  the  great 

i  ^t*  evtn^Tliere  meet  with  charac- 

iii)  ill  some  degree  with  those  in 

jv  unlike.    This  is  to  he  noted  in 

a  J  V  t  r  1 1 1 )  fffi  <i  f  the  Bucerotidae  and 

n*r  ihvy  niv  cylindroidal,  and  very 

tfi'^  ifi'  tljp  letter  run  into  a  mere  keel. 

Elk  tlie  ilorsnls  form  a  feeble  $addle- 

:r*ieml  outline  ;  in  Steatomia  thej 

Hn*  interspaces  between  the  spines 

(I  Kingti^luT  (Ceryle  dcyon)  the 

•  '   rtpjiroFuii  to  those  of  Steatomis, 

•  id  thi*  rihis  is  their  great  breadth 

iim)  the  tovv  position  or  the  uncinate 

*n  are  lUv  \ui\vst ;  they  are  6  millim. 

iliv  lufk'i'itdiimf  and  only  3  millim. 

.  ■  ssiit*  nnt'initus  is  only  11*5  millim. 

vii^tle  is  13  lULfilim.  long,  and  has  an 

Tbe  1st  ^ncrftl  has  a  pair  of  ribs 

■rfrct,  Lvil  17  mi  I  iim.  long.     The  1st 

nri»,   the  Inst  2^1  millim.  long  ;  they 

illim.     The  sfjcral  vertebra  and  the 

i,  J,  nnd  I*  I  lite  XX.  fig.  6)  are  very 

♦ — tbe  Kin^fir^lier  whose  dorsals  show 

f  hfiTncti  r,  anil  have  deep,  concave- 

Ijusally-Jilated,  inferior  spines.     As 

•  the  sAcniiji  i'^  completely  ankylosed 

V  ymmg  Uvd  of  the  first  year.     This 

.  <lll  the  mediiiu  elements  of  the  pelvis 

rm  {Cucitfus  ciif^orm)  in  young  birds  of 

ir  setn  in  Cocvit:^u8  nor  in  Saurothera^ 

'  w  rliariicter  Tini^^f  be  a  thing  dependent 

Ml.iJe  iti  nearly  related  types.     The  most 

^^.u^%(^r,  is  thisj  lunnely,  that  whilst  these 

-^ii  in  the  yonng  Cuckoo,  in  the  hinder 

I  h  I  f  ( t  th e  s n t  u  re :)  a r e  quite  distinct.     This 

,  t\\%*  nature  a?3  t[(e  re-segmentation  in  the 

4  lie  vuinig  hint  tn  iucrease  the  number  of 

i  *iTy  coniniou  tliin.:  in  the  higher  birds  ^ 

i*pe  not  yet  ankvlo^cd  by  their  centra  in 

iiMJ   the  ist  unly  i:s  partly  distinct  in  an 

mI  my  cJcsrnptiim  wit  I  (out  remarking  that  this 
Jaw  v*i(h  r<*L;nril  Eu  the  evolution  of  the  higher 
tMAhirii  In  th(^  itiiirj^  vii*  are  most  familiar  with  in 
.ijuiirti  with  viiliri-  V*  j^frltnita.  And  yet  the  birds 
.<**'  nw  ifflen  (110^1  ntijn^tly  ossified:  thus,  to  take 
v\\  M  nllc^i,  n\t\  n\\\\i\^,  ilL'Jimognathous,  whilst  a 
A  \\tM\vr  bin)  uX  \)\v  sapi^o  family  will  be  sohizo- 
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small  apine  that  looks  forwards ;  this  itmcture  is  seen,  but  DOt  so 
well,  til  the  6th  and  7th,  and  then  dies  out. 

The  Cth  is  the  longest  of  the  series ;  it  is  13'3  mlUiin*  long^  and  U 
tnillim*  wide,  over  the  pre-^ygapophysis.  The  9th  and  1 0th  haife 
oval  knobs  on  their  post*zygapophjses.  The  upper  spine  begtufi 
again  on  the  12th,  on  the  14th  it  is  oblong  v^ud  large  like  those  of 
the  dorsals,  but  smaller  j  in  the  1 5th  it  is  three  fourths  the  si^e  of 
those  ou  the  dorsals.  The  last  six  cervicals  have  a  small  iuferior 
spine  ;  this  is  tri6d  in  the  Hth,  and  is  dilated  into  a  broad  plate  in 
the  last.  The  13tb  has  a  smaH,  free^  V~^^>^P^^  ^^^  I  ^^^  the  ]4tb 
the  left  rib  is  very  slender,  but  it  is  22  millim<  long,  whilst  its  right 
rib  is  only  7  milHm.  long.  On  the  H^ht  side  the  12th  has  a  V* 
shaped,  dii^tinet  rib*  The  last  cervical  only  differs  from  a  dorsal  in 
having  no  sternal  pieee ;  it  has  the  uneiuate  process  or  bone  (this 
is  a  distinct  element),  and  in  nearly  as  long  in  the  Ist  dorsal.  The 
posterior  part  of  thia  15th  Tertebra  is  intermediate  in  character 
between  cyUndrnidal  and  opisthocoelous*  My  memory  fails  me  in 
endeavouring  to  think  of  any  other  e?cistiug  bird  with  more  than 
three  distinct  ribs  in  the  cervical  region^  even  on  one  side  j  there  is 
Often  a  want  of  symmetry  in  this  part  of  the  spine,  as  well  as  in 
other  parts,  e,g.^  utfas,  sacrals,  &c.  This  fact — that,  at  least  on 
one  side,/owr  ri&s  remain  free  in  the  lower  part  of  the  neck — 
coupled  with  what  I  shall  now  show  as  to  the  structure  of  the  dorsal 
vertebra?,  gives  me  tbe  right  to  say  that  this  is  a  very  archaic  or 
quasi-reptilion  type. 

The  four  dorsal  vertebrae  have  very  long  and  sharp  upper  spines, 
and  the  fir^t  two  have^  also,  simple  loner  s]>ines ;  the  dilated  plate 
seen  in  the  last  cervical  has  died  out,  and  the  process  itself  greatly 
elongated,  downwards*  The  front  face  of  the  Ut  dorsal  ceutrum  is 
cylindroidal,  the  rest  of  the  arlicnlationa  of  the  dor&als  and  the  last 
dorsal  with  the  bt  sacral  is  opisthocmloua*  The  centra  are  u arrow, 
almost  Chelonian  in  this  respect,  the  1st  and  2nd  are  mere  keeh. 

The  posterior  cup  of  each  dorsal  centrum  is  well  excavated,  and 
there  is,  right  atjd  left,  at  its  upper  pnrt,  a  pair  of  semi^ovnl  enlarge- 
ments of  this  facet,  that  look  like  an  additional  pair  o/^yf/apophyses ; 
hence,  on  the  side  view,  the  outline  of  tlie  hollow  end  of  each  cen- 
trum is  deeply  notched  at  its  upper  third.  Each  of  these  secondary 
fncets  has  its  own  concavity,  so  that  each  ceotrom  fits  to  the  one 
behind  it  by  three  hollow  facets,  one  large,  below,  and  two  small, 
above ;  the  articular  cartiluge  is  very  thick  in  these  vertebrBe.  Thus, 
although  this  niotle  of  articulation  is  archaic,  it  is  also  iutenselj 
specihiized  by  this  modification  (Plate  XVI 11.  figs.  5,  6}* 

Up  to  the  present,  this  is  the  only  Cucuhne  type,  esscept  the  P*it- 
taeiditf  in  which  I  have  found  the  dorsals  to  be  opisthocceluus.  It  is 
common  amon^  Water '  and  Wading  birds. 

The  ribs  (Plate  XIX.  fig.  1)  are  very  pecnliar;  they  resemble 
those  of  the  Hornbilla,  but  the  peculiarity  seen  in  those  birds  is 
exaggerated  in  this.     This  is  worth  considering,  as  we   have  jtist 

'  Tbe  Becondary  facets  just  described  are  not  ao  disiincL  in  Parrots  iLnd 
Flovera  ta  in  Stmtorni^,  whioli  is  equal  to  Chimis  in  this  raipeet. 
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seen  how  Buceriae  the  palate  is.    This  ismnoijihismf  howerer,  hRi 
to  he  taken  for  ^hat  it  is  \«c)rth  ;  it  is  Terr  limitec!,  and  in  the  great 
Oiieuline  group  (Coccygomorph»)  we  eTeiywirere  meet  with  charac- 
ters in  one  Familj  tdat  correspond  in  some  degree  with  those  in 
another,  where  erery thing  else  is  very  unlike.    This  is  to  be  noted  in 
the  contrast  seen  hetween  the  dorsal  lertehree  of  the  Rncerotidee  and 
thoee  of  SUatomU,     In  Ihe  former  they  arc  cylindroidalj  and  Tery 
liT08d«  widened,  ar  d  Hat  below ;  those  of  the  Utter  run  into  a  mere  keel. 
Also,  in  the  Bucerotidfc  the  spines  in  the  dorsab  form  a  feeble  saddle- 
^aciced  series,  having  a  concaTe  general  outline  ;  in  SteatornU  they 
form  a  itrong  straight  serieSr  and  the  interspscea  between  the  spines 
»re  Terr  sraalU     In  a  New- World  Kingfisher  {Certjle  airman)  the 
liinder  dorsal  centra  make  a  great  approach  to  those  of  SteatorniSt 
'without,  however,  being  opiithocoelons. 

The  peculiarity  just  referred  to  in  the  ribs  is  their  great  breadth 

nhove,  their  narrowness  below,  and  the  low  position  of  the  uncinate 

processen  (pM.}.     The  second  pair  are  the  widest ;  they  Are  6  rnrllinii 

across  for  some  di^itance  below  the  tuberculum,  and  only  3  mtllim. 

Tvear  the  lower  condyle  ;  the  prncessus  uncinatua  is  only  1 1*5  milUm. 

mt  its   base,  ahoire  tliati  the  condyle  is  1 3  millim.  long,  and  has  an 

sTerage  breadth  of  2\~>  niillim.     The  I  st  lacrnl  has  a  pair  of  ribs 

'wbich  have  a  sternal  piece,  imperfect,  but  17  nnllim.  long.     The  1st 

dorsal  sternal  piece  is   14   millim.,   the  last  28  millim.  long ;   they 

liaTC  an  arerage  width  of  2  millim.     The  sacral  vertebra  and  the 

-whole  pelvis  (Plate  XIX,  figs*  2,  3,  and  Plate  XX.  tig.  6)  are  very 

much  like  those  otCert^fe  akf/on^— the  Kingfisher  whose  dorsals  show 

A  tendency  to  the  opistltococlona  character,  and  have  deep,  concave- 

sided  dorsal  centra,  with  long,  has  ally-dilated,  inferior  spines.     As 

in  that  bird  and  the  HornbiUa  the  SAcrum  U  completely  ankylosed 

to  the  iliac  bones,  even  in  the  young  bird  of  the  first  year*     This 

pi*rfect  union  of  the  lateral  with  the  median  elements  of  the  pelvis 

is  seen  in  the  Common  Cuckoo  (CueuIuM  canoru^)  in  young  birds  of 

the  first  summer,  but  it  is  not  seen  in  Cocet^tus  nor  in  Saurothera, 

even  in  old  birds,  so  that  this  chHracter  must  be  a  thing  dependent 

^pon  conditions,  being  so  variable  in  nearly  related  types.     The  most 

lemarkable  thing  of  all,  however,  is  this,  namely,  that  whilst  these 

parts  are  completely  ankylosed  in  the  young  Cuckoo,  in  the  hinder 

iulf  of  the  sacrum  of  an  old  bird  the  sutures  are  quite  distinct.     This 

13  ft  phenomenon  of  the  same  nature  as  the  re-segmentation  in  the 

«tluit  of  the  last  sacra!  of  the  young  bird  to  increase  the  number  of 

'be  free  caudal  vertebrae,  a  very  common  thing  in  the  higher  birds  \ 

The  first  three  sacrals  are  not  yet  ankylosed  by  their  centra  in 

the  youngest  specimen,  and  the  Jst  only  is  partly  distinct  in  an 

^  I  catmot  leave  thU  purt  of  my  deacriptiou  witlinut  remarMtig  that  tbi« 
^n»t  be  oftrt  of  some  guoerol  law  with  re^nl  to  the  e? olutioti  of  tbe  higJior 
'^ndt  of  Dtrdo.  latenie  OMLication  k  thi?  tbiug  we  arfi  nio«t  famlliiir  with  in 
tj*  mbBoAiigj  of  birdj,  as  compared  witb  dllier  V' ert«br»U.  And  yet  tlie  birda 
*«•!  am  nianifeitlj  tnmt  arcbiwe  are  often  moat  iuleniely  o«ified :  iluit.  to  take 
a  lingle  fact,  an  arohait;  bird  is  often,  not  alwayi^  demaogtmthoue,  wbikt  a 

<noi*  BpedaliKd,  newer,  and  nobler  bird  of  tha  lame  family  will  be  schiio- 

K^aUioui, 
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adult  bird.    The  2nd  and  Srd  hare  strong  fuied  rihletSi  4  millim* 

longj  and  the  wliole  fertebra  is  15  miliim.  acroaSi  Here  is  a  mih^ 
§siinct  type  with  three  pairs  of  buttresses,  or,  in  other  vrords.  three 
pairs  of  dorao-lumbar  vertebra!,  covered  by  the  pre-Uia  ;  in  Chauna 
there  are  ei^ht  such  vertebrae* 

The  three  next  bare  only  upper  transverse  processes  (diapophyses) ; 
these,  and  those  of  the  hrst  three  are  all  fused  together  above,  and 
also  to  the  ilia.  Fenestrae  appear  behind ;  there  are  four  pairs  of 
these  between  the  upper  transverse  processes  of  the  last  five  vertebr©, 
all  tiie  reat  of  the  roof  is  plastered  over  with  thin  hooe^an  ossified 
"  aponeurosis/' 

The  7th  saeral  has  a  small  pair  of  inferior  bars  or  riblets,  in  mj 
older  specimens,  but  these  are  not  visible  in  the  younger ;  but  they 
make  very  little  difference  to  the  general  cou cavity ^  right  and  left  of 
the  fused  centra;  the  Tth  vertebra  is  the  Ist  urosacraL  The  /th 
urosacral,  or  last  general  sacral,  la  the  widest  across  its  transverse 
processes,  it  is  30  niillim.  wide ;  the  first  of  that  series  is  only  13 
miilim.  across.  The  9th,  lOth,  and  llth  sacrals  are  carinate,  below, 
the  1 2th  and  1 3th  recover  their  width,  and  these  are  not  quite  an ky- 
losed  together,  even  in  the  older  specimen. 

The  general  concavity  right  and  lett  of  the  ankylosed  centtfti 
which  is  filled  by  the  emerging  nenea  and  the  lobes  of  the  kidneys, 
is  not  closed  in  behind,  as  in  many  birds,  by  rib-Hke  thicknesa  of 
the  post-ilia,  and  special  enlargement  of  the  transverse  processes  of 
one  or  more  of  the  urosacrals^ 

Here  we  have  the  general  open  or  unenclosed  condition  of  the 
under  surface^  behind  the  "p re-iliac  buttresses,"  that  is  seen  in  the 
Toucan  and  the  Woodpecker,  a  somewhat  common  state  of  things 
in  birds  with  a  rather  short,  broad,  and  gently  convex  pelvisj 
such  as  many  of  the  Coccygomorphae  possess*  Unhke  this  state  of 
tlnngs.,  we  see  in  Cortfthaix  and  Geococcifa\  as  in  the  Rapt  ores,  a 
remarkable  closinjj  in  of  these  concavities,  by  the  special  growth  of 
post- ilia  and  the  hinder  urosacrals. 

Behind  their  middle,  the  series  of  the  seven  cmd^i  vertebrct  {cd,v.) 
gradually  shorten  their  transverse  processesj  which  become  wider  as 
they  shorten;  the  last  free  joint  is  15  niillioi.  across,  the  1st  is  29 
millim,,  a  little  less  than  the  width  of  the  last  sacral.  A  rudi- 
mentary chevron  hone  is  seen  on  the  4  th,  and  a  large  growth 
of  this  kind  is  present  on  the  5th,  6th,  and  7th.  The  latter  or 
compound  hone  is  24  millim.  long^  slender,  and  subfalcate,  being 
arched  somewhat  on  its  sharp  dorsal  edge.  The  ventral  edge  is 
thick,  hut  sharpens  out  behind,  where  the  bone  is  somewhat  lobate, 
and  frouL  2*5  millim*  becomes  3  milhm*  across  in  trout;  thb  bone  is 
7  mUUnu  deep,  it  is  evidently  made  up  of  5  or  6  rudiments. 

Towards  the  end  of  the  caudal  series  the  proc^hus  joint  is 
established  once  more,  and  in  the  last  of  the^e  articulations  the  joint* 
earii^  is  as  complete  as  in  the  occipitehailaniai  arrieulation  ;  this  is 
a  common  character  in  arboreal  birds  with  a  large  and  very  mobile 
Uil. 

The  fiacral  and  caudal  series  both  measure  48  millim.  in  length ; 
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the  13th  Mend  is  identified  as  such  by  its  close  anion  (ankylosis) 
with  the  postero-snperior  angles  of  the  poat^lia ;  its  centrum  is 
distioct  from  that  of  the  12th. 

Here,  in  this  manifestly  archaic  bird  we  have,  as  in  the  Parrot 
tribe,  i  nuurellous  variety  in  the  articulations  and  functions  of  the 
Tertebral  centra. 

The  udoi  is  procoelons,  and  its  joint,  behind,  with  the  atm, 
is  flat,  with  a  joint-cayity.  The  jointr-carity,  with  a  perforated 
memm  tnd  a  mupensory  ligament,  is  seen  up  to  the  sacrum ;  but 
the  cemcals,  only,  are  cylindroidal ;  the  dorsals  are  opisthocoelous. 
Then  the  sacrals  are  ankylosed,  and  behind  these  come  the  caudals ; 
which,  in  front,  are  subconcaye  on  both  faces,  and  are  united  by 
fibro-csrtilage  without  a  joint-cavity ;  whilst  in  the  hinder  part  of 
the  series  that  cavity  reappears  in  a  procolous  joint. 

IV.  The  Sternum  and  Shoulder-^dle, 
The  tternMm  (Plate  XVIII.  figs.  7,  8)  belongs  to  the  same  type 
is  thtt  of  Caprimulgwt  on  the  one  hand,  and  Buceros  on  the  other, 
hot  is  most  l^e  that  of  the  latter.  Like  the  pehuf  it  is  short  and 
broad, and  it  has  only  two  notches;  they  are  wide  and  rounded, 
and  the  xiphoids  are  all  three  finished  behind  by  a  large  rounded 
phite  of  cartilage.  The  whole  structure  is  light  and  rather  feeble, 
and  the  bone  is  pneumatic.  The  coracoid  grooves  nearly  meet ;  they 
finm  toeether  little  more  than  a  right  angle ;  between  them  there  is  a 
short,  blunt,  inferior  rostrum  (r.«/.),  scooped  above  and  carinate  below. 
Together,  the  pre-costal  process  (pe,p.)  and  the  costal  edge  form  a 
high,  nearly  equilateral  trianele ;  there  are  fourtransTcrse  condyles  for 
the  sternal  ribs ;  the  first  of  these  only  leaves  a  pre-costal  tract  3*5 
miOiro.  in  extent.  The  body  of  the  bone  is  deep  and  the  keel  large, 
with  its  fore  margin  at  a  right  angle  with  the  body ;  in  front,  the 
l^eel  projects  a  little  at  its  lower  third,  where  the  lesser  pectoral  muscle 
sods  behind ;  it  ends  4  millim.  in  front  of  the  ossified  part,  and 
iboot  13  millim.  from  the  end  of  the  middle  metasternal  cartilage 
(middle  xiphoid).  The  whole  structure,  shoulder-girdle  and  ster- 
nam,  u  much  like  that  of  the  Barn-Owl  (Stris  flammea),  with  its 
nngle  notch  right  and  left  behind,  the  inner  notches  being  nearly 
obsolete;  that  bird  also  has  similar  long  scapulae  and  coracoids, 
ud  the  furcula  are  not  unlike. 

This  peculiar  isomorphism  with  the  Owl  is  manifestly  adaptive ; 
I  qoestion  if  this  bird  is  nearer  akin  to  an  Owl  than  it  is  to  a  Cor- 


The  structnre  of  the  sternum  is  in  ^eat  contrast  to  that  of  the 
Common  Goatsucker ;  in  respect  of  its  general  finish  it  is  more 
vchsic.    The  comparati?e  measurements  are  as  fouows : — 

Axial        Breadth      Breadth      Length        Depth 
length.      in  front.       behind.       of  kmL        of  keeL 
Twililm.        millim.       millim.       millim.       millim. 
C^nrimulgw,.  27  16  25  32  12 

Steatomii    ..58  43  52  45  18 

The  notches  in  Steatomis  measure  9  millim.  aadally  and  15 
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mOliiD*  tfinsrersdj  ;  the  imst  of  die  ked,  befaio^  is  ocyt  «m  in 

'fbe  soipuJie  of  SieaUmk  (Uste  JLVUL  if,  8»  ir.)  are  50 
mJllini.  long,  5  miiliai*  broaii  tt  tlmr  «iili^  part,  md  3  aSfiai.  ki 
the  middle ;  tbej  are  elegnatly  xiphoid^  lad  have  m  disip  deemycd 
point.  The  roracoids  (rr.)  are  also  long  :  thm  hm^th  m  38  mOlim., 
the  upper,  or  fifth,  8  miUim* ;  at  their  lai^geil  (epicaraeoid)  aitgnlar 
expansion  they  are  IS  milUm^^  acro^  swl  mdf  3^5  millim^  in  the 
middle  of  the  elegant  and  slightlj  sigmoid  shaft;  the 
pfveesM  (root  uf  precoraeoid)  b  Terr  smalL 

The  furcala  (Jr.)  is  strong  and  U-^h«ped ;  in  a  stu^it  liiie 
the  apex  to  their  lower  junction  the  rami  measure  37  miQim. ; 
aTerage  growth  is  3  millim^ ;  it  is  Tery  unifonn. 

There  ia  a  small  in terdaTicnl&r  knob  {Lel*%  2  millim.  high,  behind 
the  junction  of  the  rami. 

The  aborted  ^^  precoracoid  "  segment  of  cartilage  has  added  rery 
little  to  the  apex  of  each  ramus* 

The  curre  of  the  rami  (c/*)  is  great,  and  the  fonndness  of  the  ipaee 
where  they  meet  below  is  perfect ;  it  u  a  typical  U-shaped  furcula* 

Thi^  is  one  of  the  most  common  forms  of  the  fiircala,  not  only  in 
the  great  aod  raried  group  of  the  Coccygomorphse,  but  aUo  iu  Birds 
genemlly-  Outride  the  Passe rineSj  in  the  Arboreal  groups,  this 
form  is  very  common,  e.  g*  in  TnMjhilidie*  Cyp^tidie,  and  in  Po- 
dargua^  Eur^siomuM^  and  Bucerotid«e  ;  whilst  Rhamph^tioM^  with  its 
divided  rami,  and  the  PicldK  aod  most  of  the  AlcedinidiBT  have  Paa- 
seriae  apices  to  thdr  rami,  that  is  they  are  dilated  or  bilobate. 

V.  The  Wing. 
The  extreme  alendemess  of  the  bones  forming  the  wing  ot  Simi- 
iomis  (Plate  XX.  fig.  I)  is  in  great  contrast  with  what  we  see  in  the 
Buccroudse,  with  their  dilated  and  cellular  bones. 

The  relative  lengthj  however,  of  the  three  regiom  is  very  similar 
in  both  J  the  humerus  and  the  manus  being  both  very  short,  the  cu- 
hUuM  very  long, 

Thusi  although  this  bird,  like  the  Swifts  and  Hammiog^birds,  has 
its  wi[jgs  twice  as  large  as  its  legs,  it  is  not  a  MacrocAire  ;  its  kmnd 
is  very  small, 

The  following  measurements  of  the  region  in  seferal  long- winged 
birds  will  make  this  plain  ;  the  meaning  of  these  difference  a  will  be 
aell-evident  when  the  mode  of  dight  of  each  type  is  considered  :^ 

Humertig.  Ulna,  MHau& 

milliiu.  minim*.  millinu 

Biealomis  caripensi*  . ,    .      72  106  82 

Bticeros  mjieolliM    102  \A7  85 

Vaprimulgus  mtropmua    . .      35  45  54) 

Cypselui  apus     ,,  , 12  ifl  43 

Strixfammm 80  88  75 

Larus  canua    , .  , ,       92  102  102 

It  will  be  seeu  at  once  that  the  intensest  specialization  has 
occurred  in  the  Swift^  where  the  humerus  is  onlr  two  thirds  the 
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length  of  the  ulna,  whilst  the  maniu  is  more  than  three  and  a  half 
times  as  long  as  the  humerus. 

In  SieatormSf  on  the  contrary,  the  humerus  (A.)  is  seven  eighths 
the  length  of  the  manus,  whilst  the  former  is  only  two  thirds  the 
length  of  the  ulna,  and  the  manus  less  than  four  fifths. 

Caprimulgu9  is  intermediate  between  these  two  extremes ;  its  ic^ia^- 
regioM  increase  in  size  in  a  regular  manner  (from  above  down- 
wnrds)  ;  it  is  a  sub>typical  "  Macrochire." 

Bueeros  is  the  most  remarkable  in  one  respect ;  its  manus  is  only 
four-sevenths  the  length  of  its  ulna. 

In  the  two  good  instances  of  birds  with  a  light  buoyant  flight,  the 
White  Owl  and  the  White  Gull,  the  greater  length  of  the  ulna  as 
compared  with  the  humerus  is  similar  in  both  birds;  but  the 
Gull  has  its  ulna  and  manus  of  the  same  length,  whereas  in  the  Owl 
the  latter  is  only  six  sevenths  the  length  of  the  ulna  or  cubitus. 

All  these  birds  have  to  be  considered  separately  in  their  various 
modifications,  and  no  inference  as  to  their  genens  made  rashly  from 
some  one  or  more  similarities  in  their  adapted  structures. 

I  might  have  included  Podargus  humeralis  amongst  the  birds 
whose  wings  were  measured ;  but  it  gives  me  little  help  in  seeking  to 
find  the  affinities  of  Steatomis.  Podargus  appears  to  me  to  be  more 
allied  to  Eurystomu^;  its  sternum  and  pelvis  difiPer  greatly  from 
those  of  this  Neotropical  bird,  and  its  wings  are  more  normal  in 
the  relative  length  of  the  three  regions.  Thus  the  humerus  in 
Podargus  is  74  millim.  long,  the  ulna  88  millim.,  and  the  manus  68 
millim. 

The  relations  of  Podargus  must  be  sought  for  in  the  Australian 
R^on  and  the  Eastern  Notogssa,  generally;  those  oi Steatomis  in  the 
Neotropical  Region ;  whilst  the  true  Goatsuckers,  or  Capri  mulgidae, 
must  find  their  ancestors  where  they  can.  I  cannot  see  my  way  to 
** father  them"  on  either  Steatomis  or  Podargus;  yet  both  of 
these  types  may  possibly  be  not  unlike  the  birds  that,  during  time, 
have  b^n  specialized  into  the  true  Goatsuckers. 

I  can  only  find  a  pneumatic  foramen  in  the  humerus  (A.) ;  that 
bone  is  quite  normal ;  its  upper  crest  for  the  insertion  of  the  great 
pectoral  muscle  is  large,  and  the  dilatation  below  is  hooked  inwards, 
hollowed  out  and  perforated  to  let  in  the  air.  The  distal  condyle  is 
well  developed,  and  there  is  above  it,  on  the  flexor  side,  a  semi-oval 
hollow  for  the  origin  of  the  flexor  muscles  ^ 

The  long,  slender,  gently  sigmoid  radius  (r.)  and  arcuate  ulna  (u.) 
are  quite  normal ;  the  latter  is  marked  very  slightly  for  the  secondary 
quills.  The  radiale  and  the  ulnare  are  also  well  developed  and  per- 
fectly normal ;  I  see  no  **  sesamoids  "  attached  to  them.  The  top  of 
the  manus  has  the  large  2nd  distal  carpal  {dx})  over  the  large 
middle  metacarpal,  the  lesser  3rd  distal  carpal  (c?.c.')  on  the  outer 
side  of  the  top,  and  the  1st  distal  carpal  (Plate  XX.  fig.  2,  d.c.^)  is 
seen  as  a  knob  looking  towards  the  1st  metacarpal,  but  ankylosed  to 
the  2nd. 

*  Mr.  Frederic  A.  Lucas  finds  an  '^os  humero-capsolnre "  in  this  bird  (see 
Plate  X2L  fig.  l,o.iU.). 
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The  three  metacarpal  (wi^.c*,  mLc\  mi,c*)  form  together  the  iiiual 
main  part  of  the  manu^ ;  the  intejosaecds  ^pace  is  large  and 
uncovered  above.  The  aingle  phalanx  of  the  1st  digit  (ffy*')  has  no 
rudimeiU  of  a  second  joint ;  the  diatal  phalauie  of  the  2nd  {d§,^) 
has  a  small  ^eel -shaped  remnant  of  the  ungual  phalanx;  the  penuk 
Hmate  or  2nd  phalanx  of  the  2nd  digit  ia  slightly  longer  and  also 
narrower  than  the  phabux  of  the  Ut  digit.  The  single  phal&nx  of 
the  3rd  digit  is  the  least  of  the  three ;  it  shows  no  signs  of  a  second 
joint. 

The  ohlong  proximal  phalanx  of  the  2nd  digit  hai  a  alight  perfo- 
ration  in  its  linn  dilated  distal  part. 

A  hove,  returning  to  the  head  of  ihe  manus,  I  find  a  eousiderable 
thkkenhig  of  the  projecting  shoulder  of  the  I^t  metacarpal.  Also, 
nn  the  extensor  face  of  the  2nd  metacarpal  (close  to  the  top  of  the 
intero^^scous  space)  there  is  an  oval  elevation  2  millim.  long^  due  to 
the  presence  in  the  embryo  of  an  intercalary  metacarpal  (mic.^)* 

Also,  on  the  flexor  face  of  the  3rd  metacarpal,  above  the  intero^ 
seous  space  there  is  a  similar  but  less-markcd  elevation,  which  h 
possibly  due  to  a  rudiment  of  the  4th  digit ;  as  a  cartilage  it  is  very 
eonstaut  in  several  families  of  birds  in  an  early  stage. 

Large  as  these  wings  are,  they  nevertheless  suggest  the  idea  of 
fetbieiiess ;  ihe^  are  like  the  hones  of  a  hed'Hflden  person^  slender, 
smooth,  and  very  light ;  is  not  this  due  to  the  extremely  torpid 
habits  of  the  bird,  which  only  spends  a  very  limited  time  in  any 
ictive  exercise?  that  exercise  being  simply  eating.  The  extreme 
fntneu  of  this  bird  favours  this  view  of  the  case- 


VL  The  Hip-^irdh  and  Hind  JAmbs, 


« 


A  few  measurements  wHl  show  the  special  form  of  the  pelvic  iti 
this  type  (Plate  XIX,  figs.  2»  3^  and  Plate  XX,  tig.  6);  that  part 
can  now  be  studied  ns  a  whole — the  hip-bones  and  sacrum  together. 

This  pelvis  may  he  compared  with  that  of  Veryte  alc^on  and  Ca- 
primufffus  europmus ;  it  is  most  like  that  of  the  former,  and  has  a 
rudiment  of  the  peculiar  spur  seen  on  the  side  of  the  pre-ilium  in 
Kingfishers ;  it  is  very  wide. 

In  CaprimulgiiB  and  Padargui  the  pelvis  is  narrower. 

Length 

of  pre- 

iHum. 

millim. 
Oinjie     ......    17-5 

Vaprimulgus   ..    15"  5 
Sttatornh   . .  , .    25 

The  width  across  the  pubis,  beluw  the  greatest  inter  pubic  bread  tb« 
is,  in  Certfle  33  millim,,  in  Caprimulgm  2a  millim,,  aod  in  Sita- 
tQrnis  53  milUm, 

One  thing  to  be  noticed  is,  that  whilst  in  many  Cucnlines  the 
"p re-pubic  spike"  is  absent,  e.y,  in  the  Alcedinidoe  and  Capri mu^gidse 


Length 

Breadth 

Brendth 

of  po«t- 

acrowpre* 

acrgn  tro- 

Ilium. 

ihnm. 

chantcn. 

miUiiii, 

millijiL. 

miUini, 

16*5 

16 

28-5 

ltl'5 

10 

Sl-5 

34 

30 

48 
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(CsprimMfyui  and  Chordeile9\  there  is  a  nidiment  in  Steaiomis,  in 
Ckcuhu  etmams,  and  in  Bueeros  ruJieoUis ;  this  part  »  nearlj  0$ 
Urge  in  Geoeoccyx  qffinis  as  in  Apteryx, 

In  Ceiyle  aleyan  the  post-ilium  sends  backwards  a  process  (its 
proper  termination)  over  the  ischium,  which  onlj  measures  15 
millim.;  this  spnr  is  Tery  long  in  Sieatomis;  it  is  10  millim.  in 
length ;  the  ischium  and  pubis  both  project  far  backwards  also  as 
long  lignlate  processes,  cartilaginous  for  their  greater  part.  The 
prenUinm  (pr.L)  in  Sieatomis  sends  forwards  a  spike  in  front  of  the 
ear-shaped  fore  lobe  of  the  bone ;  this  is  formed  by  the  junction  of 
the  inner  edge  of  the  bone  with  the  diapophjsis  of  the  underlying 
Tertebra — the  1  st  sacral. 

The  "  sacro-ischiadic  "  fenestra  («.t./.)  is  OTal;  it  is  8  millim. 
long  bj  4  raillim.  wide ;  its  broad  end  is  in  front.  The  bony  junc- 
tion of  the  post-ihum  (pt,i.)  and  ischium,  behind  this  fenestra,  is 
1*5  millim.  in  extent. 

The  ischium  (isc.)  runs  back  quite  free  from  the  pubis  (pb,) ;  it 
keeps  at  a  distance  from  it ;  its  whole  length  is  38  millim.,  and  its 
free  projection,  next  below  that  of  the  post-ilium,  is  13  millim.  long ; 
it  b  6  millim.  wide  in  front  of  the  fore  part. 

The  pubis  is  only  2  millim.  wide  in  front  and  3  millim.  behind ; 
its  whole  leneth  is  47  millim.,  and  the  chord  of  the  arc  formed  by 
this  rib-like  bone  behind  and  the  pre-ilium  in  front  is  74  millim. 

This  is  a  peculiar  form  of  pelvis,  so  broad,  gently  convex,  and  free 
from  all  strong  outgrowths ;  it  is  only  in  birds  whose  hind  limbs  are 
small  and  feeble,  such  as  CypselidsB,  Trochilidn,  AlcedinidsB,  and  the 
like,  that  such  a  pelvis  is  possible.  Even  among  the  Cuculiues, 
whenever  the  legs  are  strong,  we  get  a  great  contrast  to  this,  e.p» 
the  Musiphagid®,  and  such  Cuculidffi  as  Saurotkera  and  Geoeoccyx. 
The  Hind  Limbs  (PUte  XIX.  figs.  4,  5)  of  Steatomis  are,  as  I 
have  said,  only  half  as  large  as  the  wings ;  I  here  compare  them,  in 
the  measurement  of  the  main  regions,  with  those  of  the  Kingfisher 
and  Goatsucker : — 


Femur. 

Tibia, 

TarBO-         3rd 
metatarsus,    digit. 

CeryU  alcyon    29 

Caprimulffus  europteus   21*5 
Steaiomis  caripensis, .    38 

millim, 
39 
29 
48 

millim.      millim. 
12-5          24 
14             20 
17-5          37 

Here  we  see  that,  roughly  speaking,  the  femur  (/.)  is  three 
fourths  the  length  of  the  tibia  (/.)  in  Ceryle  and  Sieatomis,  and  a 
little  more  than  two  thirds  in  Caprimulgus. 

The  tarso-metatarsus  (J.mt,)  is  little  more  than  half  the  length 
of  the  3rd  digit  in  Ceryle,  more  than  two  thirds  in  OaprimuiguSf  and 
coniiderably  less  than  half  in  Steatomis. 

The  relative  size  of  the  bones  of  the  leg  and  foot,  on  the  whole, 
in  the  last  of  these  birds  is  very  similar  to  what  we  find  in  the  Cyp- 
lelid^,  Caprimolgidee,  and  Alcedinidse ;  for  in  all  these  families  the 
hind  limb  is  very  feebly  developed.     This  b  very  marked  also  in 
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SteatomU ;  and  the  ahape  and  strength  of  iU  leg-bones  are  ia  great 
contrast  to  what  we  see  in  such  Fowl -like  Coccjrgomorphee  as  lb© 
MusophagidiB  and  the  Ground -Cuckoos. 

The  femur  (/,)  of  SieatornU  is,  perhaps,  the  straii^hteat  to  be 
teen  in  the  Class  ;  the  breadth  h  8*3  iniiLini*  above  and  below.^  and 
it  narrows  to  a  diameter  of  3%^  milUni.  in  the  middle  of  its  shafl. 
The  condyloid  led^;e  for  the  feeble ^6«/a  (/6.)  is  not  well-marked; 
that  bone  is  a  tittle  above  half  the  leugth  of  the  tibia,  which  latter 
hone  is  as  straight  unil  primordial  aa  the  femur ;  it  would  seem,  as  if 
these  bones  had  not  altered  in  shape  since  the  middle  of  incubation. 
The  brendth  of  the  head  of  the  tibia  {t.)ls  9  milltm.,  across  its  tarsal 
base  8  milliin.,  whilst  the  middle  of  the  shaft  is  onlj  3  millimn. 

The  cnemial  ridges  are  Tery  rudimentary,  and  the  ridge  outside 
fur  the  tibula  (/^)  only  reaches  1 5  niiUim^  downwards. 

A  thin  delicate  tendon-bridge  exists  in  front  of  the  base  of  the 
tibia  below  (Plate  XX,  fig,  4) ;  but  there  is  no  special  depression 
between  the  astragalar  and  calcaneal  rei^ions  of  the  condyle,  for  the 
intercondyloid  knob  on  the  distal  tarsal  (or  head  of  the  shank)  is 
nearly  obsolete  (Plate  XX*  fig.  3).  The  inner  part  of  the  condyle 
U  formed  by  the  astragalus,  and  the  outer  by  the  os  caleis ;  there 
is  a  rudiment  of  the  intermedium  between  them ;  the  centrales  or 
"  UAviculare '^  {nv*\  is  seen  as  a  cartilaginous,  curved  wedge  behind 
the  joint.  The  tarsal  outgrowth  behind  the  head  of  the  shank  to 
form  a  tendon-canal  for  the  plantar  tendons  (Plate  XX.  tigs.  3,  5)  is 
opi'n.  This  part  is  closed  in,  and  forms  one  canat  in  Ceryie  alej^on ; 
in  the  Martin  (Cheiidtm  urbica\  as  in  all  the  CorAComorpha%  there 
mrefive  canals  in  the  compound  mass;  in  the  Swift  (Cypselus  apm) 
there  is  an  unusual  thing— a  little  bridge  in  front  of  the  distal  tarsal ; 
but  the  two  ridges  hthind  are  not  united  ^ 

There  is  a  notable  peculiarity  in  the  structure  of  the  inter- tarsal 
joint*  The  condyloid  trochlea  formed  by  the  astragalus  is  large  and 
perfect,  and  rolls  in  a  well- formed  concavity  on  the  inner  side  of  the 
great  distal  tarsah  But  the  calcaneal  part  of  the  double  trochlea  is 
feeble  (Plate  XX.  figs.  3-5)  and  the  outer  part  of  the  facet  on  the 
lower  tarsal  is  almost  flat^. 

The  tarao- metatarsus  shows  the  signs  of  division  into  three  main 
metatarsals^  both  above  aud  below,  2iid  to  4th  (Plate  XIX.  figs.  4,  5). 
The  free  distal  piece  that  carries  the  '*  hallux  "  {mtJ\)  ia  5*5  millitu. 
long. 

On  the  outer  side  of  the  head  of  this  smnll  shank  the  5  th  meia- 
iarsai  {mt4,  5}  can  be  seen  as  a  dub-shaped  rudiment,  fused  with  J 


>  The  elasBificaition  of  bird*  by  tbo  pflbte  U  yery  useful  m  a  hslp  to 
mathods,  everything  eliu;  being  tjiken  inio  ncoount.  Nawhere  does  ii  aliow  i%m^ 
value  more  than  id  tho  Corftooraorpha;  ■  they  are  all  *'  JEgilhognrnthituB  "  ;  fcttjC^ 
the  ^^igithogiiathiE  and  tbe  Coracomcrphfie  aro  not  equal  groups— tbe  fL(r»Jn*r^" 
is  too  large  for  aocumte  BuperpoailioD  on  tbe  latter;  tbe  SvilEa (Cyptielicb&) 
.^ilbr^mfbjjc,  but  tbey  are  not  Coraoomorpbn. 

'■^  This  obliquity  remiiida  Oha  of  that  in  tbe  frw  antragtdus  ita^lf  in  the  Mc^-<: 
iheriuiD,  OB  compiirpd  with  tbe  Kanio  bane  in  the  Hotm^  tbe  latter  baviux  th<v' 
contljJtj  in  two  nearly  equal,  obliques  seniieircular  eleratioiiH^  wbilit  iti 
former  the  two  conrexities  are  «xtreuiely  unequal. 
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the  distal  tarsal  over  the  4tli  metatarsal ;  it  is  1  milUm.  across,  and 
runs  downwards  2*5  millim.  The  whole  tarso-metatarsus  is  less 
than  half  the  length  of  the  femur  and  little  more  than  one  third  the 
length  of  the  tihia.  It  is  much  like  the  same  part  in  the  '*^  Oriiitho- 
sceKda,'*  except  for  the  fusion  of  its  elements.  The  breadth,  below, 
across  the  condjles  for  the  four  digits  is  11  millim.  nearly,  two  thirds 
as  much  as  its  whole  length,  namelj  1 7'o  millim.  The  condyle  for 
the  1st  is  4  millim.  higher  up  than  that  for  the  3rd  digit.  The 
whole  series  of  metatarsals  in  the  distal  part  of  the  shank  are 
curiously  twisted  backwards,  from  without  inwards,  so  that  all  the 
condyles  lie  nearly  on  the  same  oblique  plane ;  this  is  a  very  Gypteline 
state  of  things.  The  breadth,  above,  o^  the  small  tarso-meta- 
tarsal  is  6'5  millim.,  in  the  middle  4  millim.  The  condyles  are  all 
grooved,  the  groove  is  deepest  on  that  for  the  Srd  digit. 

The  length  of  the  digits  (Plate  XIX.  figs.  4,  5,  dg.  1-4)  is  as 
follows: — 1st,  17  millim.;  2nd,  30  millim.;  3rd,  36  millim.;  and 
4th,  33  millim.  The  proximal  phalanges  increase  in  length  and 
thickness,  gently  but  sensibly,  from  viithout  inwards,  in  a  rery  regular 
manner.  The  proximal  phalanx  is  shorter  than  the  penultimate  in 
the  3rd  and  4th  digits ;  the  two  are  equal  in  the  2nd ;  in  the  4th 
the  2nd  and  3rd  phalanges  are  not  so  long  together  as  the  4th  or 
penultimate ;  this  is  a  rare  structure.  The  daw-joints  are  strong  and 
well-curved. 

YII.  Summary, 

The  Ouacharo  (Steatomis)  is  not  the  only  Neotropical  type  that 
asks  to  be  put  into  a  separate  suborder,  such  as  that  which  Pro- 
fessor Huxley  (Proc.  Zool.  Soc.  1868,  p.  31 1)  has  constituted  for  the 
Hoatsin  (Opisthocamus  crutatuM), 

If  it  were  allowable,  the  term  **  Heteromorphae  "  should  be  kept 
for  all  those  birds  that  cannot  be  classified  :  that  refuse  to  be  put 
into  any  of  our  normal  groups.  We  should  then  have  a  **  Cave  of 
Adullam  ^  for  all  those  waifs  and  strays  from  the  old  Avifauna ; 
birds  that,  like  the  Flamingo,  the  Palamedea,  and  the  types  just 
■lendoned,  cannot  be  bound  up  with  the  other  bundles,  because  the 
cords  that  keep  the  normal  birds  into  such  a  neat  ornithological  order 
will  not  tie  when  bound  round  these  ahnormal  forms^  even  if  carried 
round  them  nine  Umee ! 

When,  as  in  Steatomis,  only  one  species  is  still  living  of  an 
evidently  isolated  type,  the  inference  is  at  once  made  that  here,  if 
anywhere,  we  hare  an  Archaic  kind  of  bird.  I  think  that  I  hare  made 
it  clear  in  the  foregoing  description  that  this  is  really  the  case  in 
this  instance. 

There  is  one  difficulty  in  this  kind  of  research,  namely,  that  in 
those  types  that  are  evidently  Archaic,  we  meet  with  some  characters 
that  are  seen  at  once  to  be  the  result  of  the  rery  last  or  newest 
specialization  that  this  type  of  skeleton  has  undergone. 

Of  course  Steatomis  has  had  as  much  time  to  do  this  in  as  any 
other  bird  ;  but,  whilst  belonging  to  a  conservative  and  almost  extinct 
family — extinct  but  for  it,  the  Oil- bird  has  some  characters  that 
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are  only  present  in  birds  that  hare  arriFed  at  the  higheat  state  of 
ornithic  modification  and  perfection. 

In  the  self-same  skull  we  have  then,  as  I  hare  shown,  a  basb 
cranii  with  large  backwardly  pUced  **  basi-pterygoids  **  that  are 
nearly  Struthious ;  the  only  carinate  bird  that  is  a  rival  to  Sieaiomii 
in  this  respect  is  Pallas's  Sand-Grouse  (SyrrhapteM  paradoxus)  (see 
Trans.  Zool.  Soc.  vol.  t.  pi.  xxxri.)- 

On  the  other  hand,  the  ^' ethmo-nasal  wall"  has  been  com- 
pletely broken  through  and  thus  a  complete  hinge  of  the  face  on  tbe 
skull  has  been  formed  exactly  as  in  the  Parrots,  where  the  mobility 
of  the  upper  face  is  at  its  greatest  possible  perfection.  But  the 
basis  cranii  of  the  Parrots,  in  harmony  with  the  "  palato^uadrate  " 
arcade,  is  in  the  highest  state  of  modification ;  no  bird  is  so  far  from 
the  old  quan'repHUan  Ratitae  in  this  respect  as  the  Parrot. 

Yet,  as  a  set-off  against  this,  whilst  the  Archaic  Ratitae  have  all 
their  pre-sacral  vertebra  in  the  highest  ornithic  perfection,  namely, 
cylindrmdalt  in  the  Parrots  the  dorsals  are  opisthocoelian ;  so  they  are 
as  we  have  seen  in  Steatomis^  which  also  has  the  rare  condition,  as 
in  Hesperamis  and  the  Grebes,  of  perfect  rib-bars  on  the  axis  ^ 

In  Wading  and  Water  Birds  this  state  of  things  is  common,  e.g. 
in  the  Penguins,  Aleine  Divers',  Gulls,  and  Limicola ;  but  the  Psit- 
tacidfle  and  Steatamis  are  the  only  high-class  arboreal  birds  in  which 
I  have  found  this  character  of  opisthocoelous  dorsals. 

Here  I  may  remark  upon  a  most  puzzling  fact  with  regard  to  both 
old  and  new  kinds  of  birds,  namely,  a  prolepns^  or  anticipation,  so 
to  speak,  of  Mammalian  characters,  in  certain  birds — a  similarity  or 
isomorphism  rather,  for  here  '* genetic  affinity"  has  no  place. 

The  more  Archaic  the  type  oi'  any  one  of  the  existing  Ratit®,  tbe 
more  complex  is  the  nasal  labyrinth^  quite  similar  in  its  complex 
**  outgrowths "  to  what  we  see  in  a  mammal.  The  very  dorsal 
vertebrae  that  are  ancient  or  opisthoccelian  in  a  Parrot,  are  also 
like  the  vertebrae  of  a  Mammal — they  have  thin  terminal  epiphyses. 

In  by  far  the  noblest  of  all  birds,  the  Crows  and  Songsters,  the 
form  of  palate  which  gives  them  their  morphological  name,  *'  .£gi- 
thognathffi,"  is  quite  similar  to  what  is  seen  in  the  Marsupials  and 
low  Insectivorous  Mammals. 

In  this  very  bird,  Steatamis — as  inPodaryus,  the  larger  Bucerotidae, 
and  in  certain  Ducks  and  Swans — there  is  a  degree  of  double  Desmo^ 
gnathism  quite  similar  to  that  which  exists  in  the  Marsupialia. 

Hence  we  had  better,  at  present,  speak  of  these  things  as  cases  of 
isomorphism,  or  similarity — confessing  our  ignorance  of  their 
meaning — than  rashly  to  set  them  down  to  genetic  relationship. 

By  taking  this  character  or  that,  and  closing  the  eyes  to  the  other 
characters  seen  in  Steatamis,  we  might  find  many  a  relation  for  it : 
it  is,  nevertheless,  a  friendless  bird,  I  cannot  find  a  near  relation 
for  it.  And  this  is  the  more  evident  if  we  consider  that  the  forms 
that  apparently  come  nearest  to  it  are  Eastern  and  Australian  types, 

*  In  typical  Chenomorphs — Oeoee,  Swan,  Duoks — the  atlas,  also,  has  it» 
rib-bar  complete,  and  a  separately  ossified  rib. 
'  l^ot  in  the  Loona  and  Orebes. 
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soch  18  Emystowmg  and  Podargut ;  not  the  inhabitants  of  its  own 
region. 

The  same  thing  is  to  be  seen  in  several  other  types :  Dieholopkus,  a 
Crane-like  bird  of  prej,  represents  the  Ethiopian  Secretary-bird ;  the 
Boatbill  (CimcroOTa),  the  gre^t  Balseniceps  of  the  Soudan  ;  and  even 
the  Tinarooos,  which  are  so  closely  related  to  the  Ratitae,  look  more 
towards  Jpteryx  than  towards  Rhia,  These,  howcTer,  are  a  few  facts 
which  are  mere  samples  of  a  Tery  large  number,  and  the  organic 
types  generally  that  lie  beyond  "  Wallace's  Line  "  in  the  East,  are 
to  be  compared  with  those  that  are  from  beyond  the  Isthmus  of 
Panama  in  the  West. 

As  to  the  group  to  which  Steatomis  belongs,  I  think  that  at 
present  the  best  thing  to  do  is  to  drop  some  of  Professor  Huxley's 
smaller  group-terms,  and  to  retain  these  for  larger  gatherings  of 
birds. 

If  his  "  Cypselomorphse,"  for  instance,  are  allowed  to  fall  back 
into  the  great  and  most  important  group  of  the  Coccygomorphee  we 
shall  get  oTcr  many  difficulties  and  have  a  suborder  comparable  to 
the  Coracomorphsp. 

These  two  groups,  so  constituted  as  to  take  in,  in  the  latter,  all 
the  JSgithognatbse  except  the  Swifls,  and  the  former  be  made  to 
hold  within  one  ideal  boundary-line  all  the  non-passerine  arboreal 
"Al trices  "  (except  the  PigeoM  and  Raptorial  birds),  all  the  "  Tenui- 
rostres,"  "  Fissirostres,"  "  Syndactyli,"  and  «  Zygodactyli"  of  Cu- 
Tier, — then  the  likeness  or  the  nnlikeness  of  the  two  groups  will  shine 
out  clearly. 

In  the  Coracomorphee  we  hare  6000  species,  that,  by  their  most 
amazing  uniformity,  suggest  to  the  Evolutionist  one  common  parent- 
age, and  in  that  group  only  a  small  percentage  of  ty^ies  is  abnormal. 
In  some  characters,  both  of  the  skeleton  and  of  the  soft  parts,  there 
is  an  absolute  uniformity.  I  know  of  no  case  in  which  the  cseca  coli 
are  absent ;  and  from  the  Corvidse  proper  to  the  PteroptochidsB, 
the  most  variable  part  of  the  skeleton — the  mantts  and  pes — the 
distal  part  of  both  (ore  and  hind  limbs,  are  uniform  throughout. 
The  carpo-metacarpus  has^  in  every  skeleton  I  have  seen,  a  bony 
bridge  over  the  proximal  part  of  the  interosseous  space  formed  by 
ankylosis  of  an  ossified  cartilaginous  plate,  which  is  in. reality  an 
imterealarff  metacarpal.  Also  in  none,  except  the  Bank-Swallow, 
have  I  found  a  developed  ungual  phalanx  to  the  1st  or  2nd  digits; 
they  almost  always  abort  or  suppress  the  2nd  phalanx  of  the  1st, 
and  the  3rd  phalanx  of  the  2nd  digit. 

In  the  1^  the  tarso-metatarsus  always,  so  far  as  I  have  seen,  has 
five  tendon-canals  behind  its  head.  There  is  no  finished  canal  here 
either  in  Steatomis  or  in  Cypselus ;  in  the  Common  Fowl  there  is 
one  passage — a  common  state  of  things. 

Then,  as  I  have  said,  in  -the  skull  there  is  always  that  peculiar 
modification  of  the  Scbizognathous  palate  which  Professor  Huxley 
calls  the  .^Igithognathous  type. 

Alio,  except  in  rare  cases,  the  basiptery golds  are  nearly  sup^ 
pressed;  only  in  a  few  cases  are  they  seen  even  as  thin  prickles,  in 


186  HR.  W.  K.  PARKER  ON  8TKATORNI8  CARIPBN8I8.      [Apr.  2, 

the  adult  In  all  cases  that  I  have  examined  there  is,  in  all  young 
birds,  a  large  remnant  of  the  old  larval  palato-quadrate  cartilage, 
the  cartilaginous  post-palatine ;  this  is  a  correlate  of  the  .£githo- 
gnathous  fore  palate,  and  is  seen  in  Swifts. 

Only  in  a  few,  just  the  small  family  of  the  Pteroptochidse,  has  the 
sternum  four  notches  on  one  side ;  I  long  aso  saw  an  additional 
notch  in  the  Blue-tit  (Parus  caruUus)  {*  Shomder-girdle  and  Ster- 
num,* pi,  xvi.  fig.  1), 

The  "  interclavicle  "  is  marrellously  uniform  in  the  Passerines ;  it 
nearly  dies  out  in  some  few  Australian  forms. 

The  ranffe  of  size  is  considerable,  from  the  Raven  to  the  Nectar* 
bird,  but  far  less  than  in  the  Coccygomorphee,  if  the  Humming-birds 
are  taken  into  that  group. 

These  are  a  few  of  the  things  that  show  themselTes,  either 
throughout,  or  nearly  throughout,  the  Coracomorphse.  Theae 
birds  do  break  down  as  to  their  etfrinx ;  both  in  the  Eastern  and 
in  the  Western  Notogcea  there  are  forms  that  fail  to  be  true  Oacines. 
But  these  Tracheophonoue  and  Haploophonaue  types  form  a  very 
small  percentage  of  the  whole. 

Such  a  syrinx  as  is  seen  in  the  vast  majority  of  this  huge  assem- 
blage of  birds  is  seen  nowhere  else ;  no  other  bird  has  an  equally 
complex  and  perfect  second  larynx;  the  Parrots  come  nearest  to 
them  in  this  respect ;  and  outside  the  Passerines  the  Parrots  are 
the  highest  and  most  specialized  of  all  existing  birds. 

Now  if  we  survey  the  Coccygomorphse  afler  the  "Cypselomorpfaae^" 
**  Celeomorphse,"  and  <*  Psittacomorphse  "  have  been  taken  in,  we 
shall,  indeed,  find  a  contrast  in  these  two  great  suborders. 

In  the  first  place  this  "  mixed  multitude  "  only  contains  about  a 
fourth  of  the  number  of  the  uniform  Passerines ;  but  they  are  ten 
times  as  polymorphic. 

Taking  the  characters  just  mentioned  in  the  Coracomorphae  in 
order,  we  find  that  the  caca  eoli  are  extremely  variable;  in  the 
iEgithognathous  Swifts  they  are  suppressed,  also  in  the  Rhamphaa- 
tidse  and  PicidsB ;  sometimes  they  are  large,  as  in  the  Cuckoo  and 
Goatsucker. 

The  manus  shows  the  interosseoms  bridge  perfect,  and  completely 
ankylosed  with  the  2nd  and  3rd  digit  in  Picu^  Ehampkastos,  and 
Alcedo  ;  in  the  SwifV  it  is  gone,  in  the  Trochilidse  it  b  half  as  large 
as  in  the  Passerines,  and  free  on  its  outer  ^ge. 

The  pes  does  not  show,  in  any  case  that  I  know  of,  the  Jipe 
tendon-canals ;  there  is  a  single  canal,  as  a  rule,  and  this  may  be 
open  behind, — only  covered  with  membrane. 

The  palate  in  this  group,  instead  of  being  uniform,  shows  aur 
different  modifications,  namely : — 

1.  JEgithognathous — Cypselidse. 

2.  Saurognathous — Picidse. 

3.  Schizognathous — Trochilidse,   Trogonidee,  Caprimolgidae 

4.  Indirectly  Desmognathous — Coliidse. 
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5.  Directly  Beamognatbous — In  the  majority  of  Familiei. 

6.  Doubly  Desmo^nathous — Pgdargus^  Sieatorm$t  Bucerotid® 

(part). 

Of  course  the  first  three  are  varieties  of  the  SchizogiiBtboua  type, 
as   the  last  three  are  of  the  Desaiognathoua, 

The  basipter)'goid»  vary  from  comptetc  ahortton  in  the  adult^ 
almost  totat  suppression  (in  the  Swift),  to  a  very  high  state  qC  dcve- 
Jopnietit,  aJmofit  Struthioiis,  in  SteaiomU.  They  are  large  and  far 
for^^rards  in  the  Trochilidee,  aud  large  in  the  middle  region  in  the 
ProgTouidae. 

I^hc  endaskeletal  po&t-palatiQe  rudiment  is  juat  dying  out  In 
tH^  OapriLuulgidfle,  and  it  ia  in  CnprimulguM  europteus  that  1  have 
found  the  greatest  approach  %q  JEgitkognathism \  t lie  large  vomer 
IB  formed  from  a  pair  of  eeulres,  but  it  is  oidy  united  to  the  naaal 
flexor  hy  ligament ;  in  ,ihe  Swift  the  iEgithoguathism  and  the  poat- 
pa.lf% tines  are  seen* 

Tike  sternum  takes  on  almost  every  possible  modification  in  the 
jL^occj-gomorphoc ;  it  may  have  an  entire  hind  margin,  as  in  the 
1  I'oc'liilidiE  atid  Cyp^ehdEe,  or  one  or  two  pairs  of  notches, 

l^lie  inter  clavicle  is  ahiiost  as  large  as  in  the  average  PasserineSp 
ot*  ^^en  in  the  Gall  in  ace  k,  in  Piuym  cay  ana  ^  Geocod^x  ajflnig^ 
O  ^^c'j^£M*  americanvtM^  and  Vtt cuius  eunoruM  ;  it  is  present  but  small 
**^    S^MUTQihtra  meiitoti ;  alt  these  are  true  CucnlidBe. 

Iti  the  Picideo  and  Alcedinidffi  and  others  the  interclavicle  ii 
®**F* pressed  ;  in  ihe  Toncan,  some  of  the  Hornbills  (e.  g*  B,  alhiroB^ 
l^**>.  and  in  Carj^thnh  the  rami  do  not  unite;  they  do  in  many  of  the 
J^^ittacid«,  hut  the  iop^  only,  of  each  "  ramuM  "  remains  in  some 
'^■"^*^s;  the  top  of  the  ramus  is  double,  as  in  the  Passerines,  in  PietUf 
^^^^^^tphastos,  and  Aicedo, 

l^te  gytinx  is  extremely  variable  in  this  group,  from  its  lowest 
fprtj^  in  ibe  Swift  to  a  very  high,  but  not  the  highest,  in  the  Parrot, 
*^  Some  of  ihe  Cuculidfie  the  trachea  is  double  a  long  way  up,  quite 
^^^^     wl,ai  is  found  in  the  Cheloma  (see  Beddard,  P.  Z,  S.  1885, 

Pp.  ^1(>8-18;). 

-^**  «:f ertheless  alt  these  varying  forms  are,  in  some  unltnown  way^ 

^5'*-''ed,  and  related  most  intimately-     Yon  cannot  cut  up  the  group 

'*^i^out  violence ;  at  their  ^pper  margin  they  interdigitate  with  the 

5*5^^*  Passerine  suborder;   any  supposed  near  relationship  of  the 

^*^^=^<5ygoinorphfe  to  any  other  type  is,  1  belie ve,  an  illusion ;  they 

H 


in  some  eases  a  resemblance  to  the  Owls,  and  in  others,  as  in  the 
opbagidfe,  to  that  most  abortive  and  aberrant  Curassow^  the 
xin  (Ophthocomus)  ;  but  1  feel  certain  that  in  these  cases  there 
**  ^^  true  genetic  affiniiy^  it  ii  merely  ad&ptalional  isomorphism  ^ 
^^  111  plain  English,  similar  modification,  in  different  types  of  birds, 
"*  t.\]t  lame  liind  of  life. 

The  pi^culinri  ties  of  structure  in  SUaiornis  that  are  of  most  interest 

**^    those  that  are  shared  by  it  with  ancient  and  extinct  Reptiliau 

^T'pes,    or  course  1  do  not  forget  that  the  whole  of  its  organism  is 

^  A  certain  sense  Mepiiiim ;  but  although  the  bird  grows  up  from 
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an  essentially  Reptilian  "root,"  yet  the  vtrious  parts  are  mftrveUoufilj 
transformed,  and  the  bird  itself  has  gained  a  lar  higher  strncttirid 
and  physiological  level  thau  that  of  eveu  tha  higbetit  aud  molt 
modt^ni  Reptile. 

Here,  however,  in  SUatomitj  we  find  the  aneient  structures  built 
up  within  tbe  modem ;  it  is  not  a  perfectly  typical  bird,  but  is  cowh 
poMite,  so  to  speak,  a  type  made  of  things  new  and  old. 

The  Singi  tig-bird  a,  including,  of  course,  the  large  Crows,  hafe, 
more  thati  any  other  birds,  put  away  the  old  leaveu  of  ihe  low 
Reptilian  nature  that  they  started  with  \  yet  in  them,  as  I  have 
shown,  the  old  maicnuh  are  sometimes  built  up  into,  but  hidden 
by,  the  tranafbrmed,  newer  parts* 

But  here,  in  this  bird,  the  hinder  part  of  the  p re-sacral  chain  of 
yertebree  ha»  its  articulationii  of  tbe  opistboccBliau  kind,  as  in  Archaic 
Reptiles,  Its  palate^  aUo,  has  just  the  same  degree  of  Desmogna- 
thism  as  the  Green  Turtle  {Chelone  viridiM)  \  and  it  baa  tnore^re^ 
cervical  ribs  than  any  other  known  bird. 

Its  tarso- metatarsus  is  but  that  of  an  Ornithoscelidaa  Reptile^  just 
masked  by  ankylosis  of  certain  parts ;  it  is  in  an  arrested  conditiun 
as  compared  with  that  of  any  Passerine  bird* 

All  birds  living,  both  ItittitEc  and  Carinatie,  come  nearer  the 
Amphibia  than  any  kind  of  existing  Reptiles  in  the  foundations  of 
the  cranial  superstructures  ;  the  '*  parAsphenoid  "  is  very  large  and 
Icbtbyopsidiaii  in  all  these  aupra-reptilian  types. 

But  the  Oil-bird,  like   a  few  more  of  the  Cariuatee, — Muso- 

phagidce,  Procellariidro,  &c.» — has  \\\  its  fore  palate  the  triradiate 
remnant  of  the  fore  part  of  the  Amphibian  palati>HjuadrRte ;  it 
clearly  shows,  in  the  adult,  tbe  '*etnmo-/'  "pre-,"  and  "post- 
palatine  '*  bars* 

The  conclusion  to  he  drawn  from  facts  of  this  kind  is,  surely,  not 
that  Birds  are  to  be  imagined  as  ari.^iiig  from  the  Reptiles,  proper — 
the  cold-blooded  "Aniniota" — either  by  the  utilisntion  of  suddea 
**  sports/*  or  by  a  slow,  secular  adaptation  of  Beptiliau  structures  to 
the  necessities  of  a  flyiug  creature,  this  flying  creature  becoming 
hot-btooded>  quick-tempered,  intelligent,  vocal,  and  loving* 

Rather,  it  seems  to  me,  to  point  out  that  the  origin  of  tbe  Bird 
must  be  songht  for,  by  the  *' scientific  iningiuation,"  among  low  and 
qnasi-larval  torms,  similar  to  those  with  which  we  are  acquainted  in 
the  larvQc  of  existing  Amphibia  and  Fiibes,  und  similar  to,  and  neur 
relations  of^  other  low  Cbordata,  that  gave  rise  to  the  Reptiles. 

The  low  and  simple  types  from  which  we  may  suppose  tbe  Mam- 
malia to  have  arisen  could  not  have  been  so  nearly  related  as  those 
from  which,  by  the  mystery  of  truns/ormaiiQn,  the  Reptiles  and  Birds 
bad  their  origin* 

Although  hot-blooded,  the  lowest  kind  of  Mammals — the  Mono* 
tremea — are  in  sotne  parts  of  their  organisiation  on  a  level  with 
aucb  Archaic  Reptiles  as  the  Ichih}josaurm  (tor  example  in  their 
shoulder-girdle);  yet  in  the  formation  of  their  wmth  ^nd  middle- 
ear  they  are  quite  unlike  both  Reptiles  and  Birds ;  and  abgw  in  a 


1889.]       MR.  W.  K.  PARKER  ON  STEATORNlS'CARIPENSIS. 


isd 


rough  and  UDfinished  fonn  the  same  morphologj  of  these  parts  as  is 
foood  in  our  own  Skull. 


EXPLANATION  OF  THE  PLATES. 

List  of  Abbreviations, 

The  Boman  Dumerab  stand  for  nerves  or  nerye-foramina. 


2. 

at.n. 

aU. 

aLtp. 

or. 

at. 

aj.r. 

or. 

b,kbr. 
b.o. 

ifr,L 


c. 
ed.v, 

cr. 
e.v. 

d. 
dx. 

d.v, 

ejeth, 

€.n. 

€.0. 

/. 
A 
M 

fr. 

A. 
iff. 
ijeL 

iL 
im. 

io.f: 

Lr. 
iac, 

/ 
/. 
le, 

mti 


Acetabulum. 

Angolare. 

Alieihojotcl. 


AUsphenoid. 

AliaeptaL 

Articulare. 

Atlas. 

Anterior  t/mpanic  reoees. 

Axis. 

BaaihyaL 

Basi-byobranchiaL 

Basioodpital. 

Basipterygoid. 

Itt  brancnials  (oomua  ma- 

jora). 
Baaisphenoid. 
Basitemporal. 
Centrale  and  centrum. 
Caudal  vertebra. 
Oranio-faeial  cleft  or  binge. 
Cerato-byaL 
Clavicle. 
Coracoid. 
Cervical  vertebra. 
Canal  for  vertebral  artery. 
Dentary. 
Distal  carpaL 
Digit. 

Dorsal  vertebra. 
Eotoethmoid. 
External  nostril. 
ExoccipitaL 
Eustachian  opening. 
Femur. 
Fibula. 
Fibulare. 

Foramen  magnum. 
Furcula. 
Humerus. 

Internal  carotid  artery. 
Interdaviele. 
Ilium. 

Intermedium. 
Interorbital  fenestra. 
Intermedio-radiale. 
Ischium. 
JngaL 
LaerymaL 
Lacrymal  canal. 
Metacarpus. 
Metastemum. 
Metatarsus. 


mx.p.  Maxillo-palatine. 

n.  Nasal. 
•  Ji.pjr.  Nasal  process  of  premaxil- 
lary. 
n.8.  Neural  spine. 
nv.  Naviculflire. 

o6y.  Obturator  foramen  or  fenes- 
tra. 
OC.C,  Occipital  condyle; 
od,p.  Odontoid  process. 
o,h.o,  Os  humero-capsulare. 
O.S.  Obturator  space, 
o.tf.  Os  uncinatum. 
p.  Parietal, 
pa.  Palatine. 
jHLS.  Paraspbenoid. 
pb.  Pubis. 

px.  Perpendicular  ethmoid. 
pg.  Pterygoid, 
p.p.  Pars  plana. 
pr.i,  Pre-ilium. 
pt.%.  Post-ilium. 
prjf.  Pre-zygapophysis. 
pjB.  Presphenoid. 
ptx,  Post-zygapophysis. 
p,u.  Processus  unoinatus. 

q,  Quadratum. 
qj.  Quadrato-jugaL 
rd.  Badiale. 
r.  Badius. 
r.^A  Bostrum  of  basispbenoid. 
B,ag.  Supra-angulare. 

9c.  Scapula, 
s.t/.  Sacro-iscbiadio  fenestra, 
so.  Supra-occipital. 
ap,  Splenial. 
9q,  Squamosal, 
B.r.  Sacral  rib. 
tf^.  Sternum. 
8t.r.  Sternal  rib. 
s.t;.  Sacral  vertebras. 

t.  TiWa. 
tx.  Tendon-canal. 
t.eo.  Tympanic  wing  of  exocoi- 

pital. 
tj.  Temporal  fossa. 
t.mt.  Tarso-metatarsus. 

ty,  l^mpania 
ty.c.  Tympanic  cavity. 
u.  Ulna. 
ul,  Ulnare. 
t;.  Vomer. 
vb.  YoBtibolOi 
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So  frr  M  k  kaovB  it  pf^ocoi  rlnef^  ute  fmr  well-niArked  speeiet 
of  Otter  oeeaifiBK  io  tlie  Orimttti  B^giiMH  ami  these  tnmj  be  brieij 

A.  Httnfe  oifceJ.      Onra  brge.      Intemftl  lobe  of  2l   *™*1 

B.  Msz^  ooknL      Chm  Im^.      Ititenul  lobe  of  ^ 

C*  liintif  lolty.    Ctt«ikf]ge.     Lolie  of  ^  noiIL     ('*X.  «iiini 

D«  Mujzle  naked.     Cbwi  mdiiDefitmrr.     Site  much  imRller  tha 
hi  il,  B,  oad  C.     (*' L.  tepim^'r) 

The  wjmm^mf  of  A  ii  Inmpir  qtiite  cl^ftr,  flunks  to  the  Uhocira 
of  Meaftts.  AodenoD  ond  Sloimird.  It  stanils  as  L^ita  rvl^aru^ 
from  wKich  I  a^t^  with  Mr.  BljiDfortl  in  tliinkinsf  tli&t  £.  ii^ir, 
F,  Cot.,  and  Z.  imdica^  ^nj>  ^^^  f»^  separable*  To  its  Iiidtiiu 
ijnonjms  should  aiao  dov  be  definite  I  r  added  £*.  ckmen^s.  Gray, 
and,  at  stated  below,  Zw  «nn9^r«ajM«t,  Hodgs^  and  Z.  mepoiefms^ 
Gray- 

The  hbtoiT  of  B  b  irmcli  mote  difficult.  First Ir,  it  ts  unques- 
tionjiblf  iLe  true  ''Siroaag^^  of  Raffles,  ms  eTidenced  bj  RatHes'fl 
own  ipeeimen  now  in  the  Muf^tim.  The  "Barang"  of  the  same 
ail  I  ho r  ift  really  ipecies  C  ;  but  F*  Cuner,  when  describing  a  Tonng 
fpeeimen  of  B,  still  in  the  Parii  Mu»eum,  mbtook  it  for  the  Barang, 
And  tberefore  called  it  *^  Lmtra  barang^^^  a  name  which  must  Kind 
ai  the  first  binoniial  applied  to  the  speciei.  Tbii  gpecies  B  m 
therefore  Z.  horang  of  the  coniineGtal  naturalists^  Lesson,  Fischer, 
and  others,  who  followed  Cuvicr,  but  not  the  Z.  harang  of  English 
authori,  although  it  should  now  become  so.  At  the  same  lime  it 
If  the  Z.  nnmng  of  Lesion,  Ho ri Geld,  Grny,  and  others.  Later  on, 
tpecimens  of  the  fame  apeciea  reeeiTed  the  names  of  Z.  moniieolm 
from  Hodgson,  Z.  dtioti  from  Anderson,  a  name  under  which  Mr. 
Blanford  baa  placed  the  speciea,  and  Z.  matr^m  from  Qvmy  (aee 
below). 

The  range  ^fL,  baron ff  extendi  oTcr  the  whole  Indian  Region  from 
the  Indus  to  Ceylon,  and  from  Nepal  to  Sumatra.  Its  occurrence 
in  Java  has  never  been  confirmed,  and  F*  CuTier  was  very  possibly 
mistaken  u*  to  the  exact  locality  of  the  type ;  indeed.  Lesson  in 
1827  apeak fl  of  the  species  ns  having  been  discovered  by  Diard  and 
Dui^incel  in  Sumatra,  as  though  an  error  in  the  locality  had  been 
discovered  in  the  interval- 
Species  C,  the  Hairy-nosed  Otter  of  the  Malayan  part  of  the 
region,  is  the  true  *'  Barang  *'  of  Ibffiea,  that  author's  type  having 
come  into  the  British  Museum  from  the  eoltection  of  the  late  Dr. 
Crisip,  and  is  rherefore  the  L,  barang  of  Cantor,  Gray,  and  others,  who 
followed  RAfHei's  determination.  In  1865  Dr.  Gray  elevated  ibc 
Indian  Hairy- nosed  Otters  to  the  rank  of  a  genus,  and  called  the 

*  The  names  in  faraokeU  nre  thoao  used  ia  Blati ford's  work  (Fkuil.  Brit, 
Ind.^  Mamm.  pp,  1B2-1IJT,  1838),  the  matt  recent  on  the  Hubjeot. 
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pment  ipecies  Baramgia  sumatrana^  from  the  original  locality  of 
Baffles's  spedmen,  and  thus  making  the  latter  indindual  the  tjpe  of 
the  apedes.  This  "Baranffia  nmairana*'  heing,  as  Dr.  Anderson 
has  pointed  out,  the  first  onnsed  binomial  name  applied  to  the 
•pedes,  it  mnst  stand  as  *'  L.  suwuitrana^  Gray  "  \ 

Lastly,  for  species  D,  the  little  dawless  Otter,  a  different  name  to 
tbe  velf-known  **L.  iepi<myx**  most  unfortunately  has  the  priority. 
In  tbe  '  Verhandelingen  van  het  fiataviaasch  Genootschap  *  for 
1780'  Baron  F.  t.  Wurmb  gave  a  description  of  an  Otter  found 
near  BaUfia  which  he  called  the  **  Grijze  Otter/'  and  to  this  '^Grey 
Otter"  IlHger  in  181 1  applied  the  name  of  Lutra  cinerea "  *.  This 
oaine  has  nerer  been  referred  to  except  incidentally  among  the 
sjDonyms  of  Lutra  leptonyx,  and  eren  then  it  is  usually  without 
any  particulars  as  to  date  or  place  of  publication. 

Tbe  reference  of  L.  cinerea  to  L,  leptonyx  is  unfortunately  correct 
without  a  shadow  of  doubt,  since  in  his  accounts  of  the  '*  Grijze 
Otter/'  Baron  t.  Wurmb  mentions  among  other  things  that  it  has 
^  ronde  nageb "  and  is  only  1  foot  6  inches  long,  with  a  tail  1  foot 
in  length,  two  characters  that  connect  it  with  L.  leptonyx  alone  of 
all  Otters.  Again,  Horsfield  in  his  original  account  of  L,  leptonyx*^ 
himself  quotes  v.  Wurmb's  "  Grijze  Otter  "  as  a  synonym,  without 
knowing  that  14  years  before  a  Latin  name,  L,  cinerea,  bad  been 
applied  to  it,  which  name  antedated  then  and  must,  1  am  afraid, 
supersede  now  tbe  bettei^known  "  L.  leptonyx^  That  the  "  Grijze 
Otter  "  is  tbe  same  as  L.  leptonyx  is  also  proTed  by  the  fact  that  no 
other  spedes  of  the  genus  is  as  yet  known  to  inhabit  Java,  unless 
tbe  very  different  sharp-clawed  L,  barang  should  after  all  be  found 
to  occur  there. 

Of  the  names  now  looked  upon  as  synonyms  of  one  or  other  of 
the  aboTc  four  spedes,  tbe  fbllowing  require  some  explanation  : — 

(1)  Lutra  aurobrunnea,  Hodgs.  J.  A.  S.  B.  viii.  p.  3*20  (1839). 

(2)  Barangia  (?)  nepatensis,  Gray,  P.Z.S.  1865,  p.  124;  Cat. 
Cam.  B.  M.  p.  101  (1869). 

The  type  of  the  first  of  these  descriptions  is  a  distorted  and  dyed 
skin,  and  that  of  tbe  second  an  incomplete  skull.  Both  were  pre- 
sented to  the  Museum  by  Mr.  B.  H.  Hodgson  along  with  bis 
Nepale^  collection,  and,  as  suggested  both  by  Anderson  and  Blanford, 
perhaps  belong  to  the  same  individual. 

Tbe  skin  (L,  aurobrunnea,  Hodgs.)  is,  I  feel  sure,  that  of  an 
example  of  L.  vulgaris,  as  is  shown,  in  spite  of  its  distorted  muzzle, 
by  the  sharply-defined  limit  of  the  hair  growing  below  tbe  nostrils, 
where  in  luury-nosed  Otters  (to  which  the  species  has  been  said  to 
be  allied)  there  is  no  such  exact  Urait.     The  feet,  again,  so  far  as  it 

^  It  xoMj  be  noted  here  that  Luira  palmndica,  Falo.  and  OautL,  from  tbe 
Siwaliks  of  K  India,  proyee,  on  a  direct  compariaon  of  tbe  type,  to  be  almoot 
iodiftiogiiiabable  from  L,  sumatrana, 

'  Vol  u.  p.  285  of  the  3rd  edition,  published  1826. 

*  Abb.  a1  Berl.  1811,  p.  99  (published  1815). 

^  ZooL  Beeearches  in  Jara,  1824. 
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h  posiible  to  make  out  an j thing  from  tbein^  mn  fmt  ibott  like  ilioee 
af  L.  vaiffuris  than  L.  Bumatmna,  ludepecMientlrf  tbenefote,  of  cbe 
ikull»  I  should  place  **  L.  auro6runmea  '*  aa  a  sjnonjm  of  X.  vuifuru* 

The  flktill  ("  L^  nepalensis")  preset! ts  an  inter^tiog  example  of 
the  difficuUj  of  making  out  the  apecies  of  Otter  from  cranial  cha- 
raetera  alonci  for  wliile  both  Graj  and  Bl&pford  bare  locikcd  npou  it 
as  showing  close  affinitiea  to  the  hairj-nosed  X.  Mmw/miramt^  I  am 
coiivLocedi  ou  the  other  hand,  that  it  is  onij  the  skull  of  a  femak 
Lutra  vitigarU,  more  or  less  degeneraled  by  liviog  ia  capdf  Jlir> 

Thus  it  shows  uneqniTocal  traces  of  conliocment  in  the  peculiarlj 
rougfiened  aJid  more  or  less  diseased  character  of  the  bode^  especiaUj 
round  the  baaes  of  the  canines*  Now  the  only  differences  that  1  can 
find  between  this  skull  and  that  of  an  undoubted  Z.  vut^mis  {$ ) 
lie  in  itii  rMher  ainaller  gi^e  and  a  geueraj  wenkne^  in  deutitioo,  both 
eiailjr  explain  able  on  the  theory  of  the  animal  Jm^ing  be«ii  brought 
ttp  In  eaptivity* 

Should  thig  view  be  correct,  the  species  (No.  94  of  Mr>  Blauford^s 
work)  must  be  altogether  expunged  troin  the  hi$t  of  the  Mammals  of 
British  India,  as  both  X.  aurohrunneu  and  L.  nepalenMia  will  come 
nudtT  L.  vui^arU  (No.  92).  Nor  can  its  place  he  taken  by  the 
true  hairy-nosed  Utter^  Z.  sumatrana^  which,  50  far  as  is  yet  known,, 
does  not  occur  north  of  ^f  alocca* 

The  individual  identity  of  the  gkull  of  **  L.  nepolenms  '^  and  thtt 
skin  of  "  £.  aurolrunnea  ^'  is  rendered  at  the  same  time  both  more» 
probable  and  less  important  by  the  independent  reference  of  each  toi 
L.  vulgaris.  It  may  alao  just  be  noted  that  the  skin  is  clearly  thac 
of  a  female. 


(3)  Zuira  macrodus,  Gray,  P.  Z-  S,  1865,  p.  128;  Cat,  Cam* 
B,  M.  p,  105  (IHCy). 

This  Otter,  described  by  Br*  Gray  from  two  fine  skins  said  id 
have  come  from  Brazil,  has  long  been  a  pnizle  to  workers  on  Americati 
Mustelida^.  The  skull  prores  that  it  is  eiitirely  di&tinct  from  ao/ 
previously  known  Brazilian  Otter,  and  I  should  unhesitatingly  re- 
cognise  it  as  a  vnlid  species,  were  it  not  that  no  difft^rence  wbatevei 
can  be  found,  either  external  or  cranial,  between  it  and  the  Indian 
Luira  burang  (species  B  above),  A  a  to  the  locality  of  the  typeSf 
Dr.  Gray  expressly  states  that  "  M*  Parzudaki  assured  me  that  be 
had  received  the  pair  direct  from  Brazil,  from  a  collector  who  shot 
them  ;"  but  in  spite  of  this  assurance  I  am  inclined  to  believe  that 
some  change  of  specimens  or  other  mistake  occurred^  and  that  they 
really  came  from  the  Indian  Region*  Other  Brazilian  specimeni 
since  received  and  referred  by  Dr.  Gray  to  L.  macrodus  prove,  on  an 
examination  of  their  skulls,  to  be  really  quite  different  from  it,  so 
tliat  the  locality  for  the  origimLls  has  never  been  confirm ed*  Con- 
ndering,  therefore,  these  facts,  I  look  upon  *^  Z.  macrodu9  ^  aa  a 
synonym  of  L,  barang^  at  least  until  any  such  Otter  ia  found  in 
South  Ameriea — a  contingency  that  would-be  describera  of  new 
Bpecies  of  Neotropical  Otters  should  be  prepared  for. 
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(4)  Luira  swinhoei.  Gray,  P.  Z.  S.  1867*  p.  182 ;  Cat.  Carn.  B.  M. 
p.  105  (1869). 

This  species  was  founded  by  Dr.  Graj  oo  a  fragmentary  skull 
sent  b^  Mr.  Robert  Swinhoe  from  China.  The  locality  was  origi- 
nally giTen  as  Formosa,  bat  Mr.  Swinhoe  afterwards  stated^  that  the 
Otter  was  obtained  at  Gawkang  Island,  near  Amoy,  and  gave,  at  the 
same  time,  some  obsenrations  on  its  habits. 

The  typical  sknll,  as  suggested  by  Dr.  Anderson,  proves,  on  com« 
parisoD,  to  be  referable  to  L,  cinerea,  which,  alone  of  all  Otters,  is, 
as  Dr.  Gray  says  of  this  skull,  '*  characterized  by  the  small  sise  of 
the  upper  cutting-teeth,  the  series  forming  only  a  width  of  4|  lines  ; 
while  the  series  of  most  other  Indian  Ottera  occupy  6  lines,  or 
sometiines  more.*' 

The  following  synonymy  shows  in  tabular  form  the  results  arrived 
at  in  the  preceding  paragraphs : — 

A.  LUTRA  YITLGARIS,  Erxl. 

Syn.  Muiiela  lutra,  Linn.  (1760).  Lutra  vulgarity  Erxl.  (1777). 
L.  piseataria,  Kerr  (1792).  L.  nair,  F.  Cuv.  (1823X  Blyth 
(1863).  Jerdon  (1867),  and  many  others.  L.  roentU,  Ogilb.  (1834). 
L.nMdtpe9f  Melchior(1834).  L.indiea  and  L,  chinetuis,  Gray (1837). 
L.  tarayentU,  Hodgs.  (1839).  L.  aurobnmnea,  Hodgs.  (1839). 
Luiromctes  wkHeleyi^  Gray  (1865).  Barangia  (?)  nepalensia.  Gray 
( 1 865).    Luira  angu8iifron$,  Lataste  (1885). 

B.  Lutra  barang,  F.  Cuv. 

Syn.  "  Simung,"  Raffl.  (1822).  L.  barang,  F.  Cuv.  (1823),  Less. 
(1827),  Fisch.  (1829).  L.  Hmwtg,  Less.  (1827),  Horef.  (1851). 
L.  Momiieola,  Hodgs.  (1839),  Gray  (1846,  1865,  1869;,  Gerrard 
(1862),  and  many  othere.  L.  macrodus.  Gray  (1865).  Z.  ellioti^ 
Anderson  (1873),  filanford  (1888). 

C.  LmrRA  ST7MATRANA,  Gray. 

Syn.  *<  Barang,"  Baffl.  (1822).  L.  barang,  Cantor  (1846^ 
Gerrard  (1862).  Barangia  sumatrana.  Gray  (1865,  1869).  Lutrm 
wmalrana,  Anderson  (1878),  Blanford  (1888). 

D.  Lutra  cinbrsa.  111. 

Syn.  "Grijse  Otter,"  Van  Wurmb  (1780).  L.  einerea.  111. 
(1815).  X.  ieptongx,  Horsf.  (1824),  Fisch.  (1829),  Blyth  (1863), 
Jerdon  (IS67),  Anderson  (1878),  Blanford  (1888),  and  most 
authore.  L.  perspicillata,  I.  Geoff.  (1829).  Aonyx  horafieldi.  Gray 
(1837).  L.  mdigitata^  Hodgs.  (1839).  Aonyx  Mikimenns,  Hodgs. 
(1855).  ^011^  leptanyjt  and  indigiMa,  Gray  (1865,  1869).  L. 
swrnkoei.  Gray  (1867). 

»  P.  Z.  8. 1870,  p.  625. 
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ETHIOPIAN  OTTERS. 

The  Otters  of  the  African  Region  present  no  difficulty  whatever  as 
to  tlieir  de5nition.  Two  species  only  are  known,  the  Urge  clawlesa 
one  of  South  and  West  Africa,  and  the  smaller  clawed  L,  maculicollis^ 
Of  the  three  early  names  for  the  former  species  authors  have,  as 
usual,  carefully  avoided  the  one  that  has  priority,  although  coiiMaully 
putting  it  down  m  a  synonym,  and  have  divided  thdr  attenUoui 
between  **  1^.  inunffuis  **  and  *^  L,  laiandiiy 

The  following  appears  to  be  the  proper  synonymy  of  the  two 
species  :— 

1.  LUTRA  CAFENSIS. 

L.  mpmsu,  Schini,  Cnv.  Thierr.  i,  p.  214  (1821). 

L,  inungnu,  F.  Cut.  Diet.  Sci.  Nat-  xstvii,  p.  247  (1823). 

Aon^v  delfihndi,  Ijpss,  Man.  Matnm.  p*  157  (1827J, 

Intra  pvensis,  Waterh.'  P.  Z.  S*  iS38,  p.  CO. 

Anah^sier  caluharicmf^  Mnrr*  P<  Rov<  Fhys*  Soc-  Edink  ii. 
p.  158  (I860). 

Luira   lenoiriy  Rochebr,  Vert^hr.  Nov.  Afr.  Dec,  s^r  3,  p.  9, 
1 888 (?).     ( Privately  printed,  and  probably  not  really  published  at  »1L 
in  the  technical  sense  of  the  word.) 

2,  LlTTRA  MACULtCOLLia- 

Luira  macuikalih,  lAchL  Arch,  f-  Nat*  1835,  L  p.  89,  pK  ii.  fig.  1 
(animal), 

Luira  ffrayif  Verr.  apud  Gray  (never  described). 
Uydro^ale  macuitcoUis^  Gray,  P.  Z.  S,  1865,  p.  132. 


AMERICAN  OTTERS. 

It  15  due  to  the  want  of  material  and  other  difRcuUies  in  conoec^ 
lion  with  the  Amerieant  and  especially  the  South* American,  Otters, 
that  the  present  paj>er  is  necessarily  only  a  preliminary  account  of 
the  genus,  and  not  a  complete  monographs     But  1  maybe  permitted 
to  expreaa  a  hope  that  collectors  and  others  having  opportnnitiea  of" 
obtaining  Otters  from  the  tropical  parts  of  South  America  will  aid  in 
the  future  revision  of  the  genua  by  contributing  to  oar  National 
Collection  any  specimens  that  they  may  be  able  to  procure. 

Although,  therefore,  I  am  unable  to  work  out  the  New- World 
Otters  cumpletely,  the  following  points  at  least  seem  to  be  fairly- 
clearj  and  may  be  of  service  to  future  workers  on  the  subject. 

As  to  the  common  North- American  Otter  nothing  hut  a  passings 
reference  is  necessary,  as  its  synonymy  and  characteristics  have  been 
fully  worked  out  and  described  by  Dr.  Elliott  Coues'.     It  may  be 

^  This  nitme  probably  belongs  hero,  but  the  typical  bHu,  being  without  f«rt 
or  e^kull,  it  i»  impoBsiblt!  ta  be  quit*  oertain  until  fu rther  sped int^nB  are  obUin*! 
from  the  same  looalitj.  The  same  may  be  Hiid  of  *'  Lutra  Unoiri^  on  ac^^uat 
of  the  absence,  as  usual,  of  all  diagno^tio  chanieten  lu  what  ita  de^criber  colli 
a  "  diognfMiift,** 

=  I'ar-beimng  Animals,  p.  205  (1877), 
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ooteci,  Iiowrrer,  that  Kerr\  and  not  Tiirton,  in  ilii?  rarlii*M  nuihm\iy 
for  cli^  scientific  name  Luira  eanadenMit;  aUo  tlmt  V,  iUmprn 
** L.  ^^Emodemfit*^  *  appears  not  to  Ih*  tlii^  npfcii'^  at  nil,  havMiK  \v^f^\\ 
tfnm-dk^rA  on  a  tkull  which,  althouj^h  markH  '*  fz/iiitri!  rlii  (/Mna<lM/' 
pmres,  on  a  ncfv^nal  nam  in  At  ion  in  thfr  Vax\%  Mfiffiirri,  to  Stu'  fMlly 
HenB^E^- to  JL.  rv/^'vru.  Thi«i  [Kiint  i^  of  vymi*  irn portMf ifi*  in  r«'la- 
H]«  to  ^i;*  «an:e  aathor'^  At^r\\A!\h\\  of  hif  "  Luira  rnudn^**  n%  Miif 
«itf»*rc^-r»  of  the  \»:.X^.  whsrh  h<^  cirnparM  Ut  \\\ttmi>-  of  *'  Vfn\fi«'p 
.rrw»i«e-r-c*.''  woqII  bi^  Cjoife  i:i*'x:*li«J^li:  weris  the  IjiU^t  the  trti^ 
CjRaB:S.ft.^  f>.t«r  •  tw  L«/ri7  i^gi^jn/ur^. 

•-*^  "fx*?-  XMTnnaal  4>^**  f  rr,*v  firtt  jfiir^  the  njttimjmj  //f  Um? 
^^■TK  ^^C  mrrLie^i-CJtjrt  f^:>T  'si  '}^  rif*^^  of  O'l  *rM  »o'J  lintxii.  Th»« 
'-^"^^  »      1  liiiTi^iCi'irLah .'7 -  v-*  *..??•-* V.J  r,r  If « r»4^l  >ir>/|  N^'^rioi^,  th** 

'■:«^^^     •'"ifiiT''  WO  ^*^  •-*  **»'J*  '•''  "'-•»•«-'*   *f  «^#*'>  *»,  »K»>  >»>  ejil>'l 

^  — ^-''— X      '  r^j.r.'.>i^T  J.  Zmrn.   '\-**r,'r'    O*^*"/".-    ■-  >    .'^.  *   '/'"',     »;«*A -/ 

..ir   Tcr       r   "mv  . 
--^'""x       M:34.rf«x    tiiil    ytrtn  i^u^.t^*^  .   ^iv'i::ia.  ^■^^  T'l '»^*     i.  y.   2   X 
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where  its  rnnpre  meets  tbat  of  the  larger  Bntzilian  Otter  ^     Thence 

north  ward  it  is  eitceedingly  comtnon  along  the  coasU  of  Patngumft  1 
anil  Chili,  where  the  complex  labyrinths  of  gulfs  and  chnonrb  are 
highly  favourable  to  its  tnanner  of  life.     It  has  been  found  in  Peru, 
and  in  Ecimdor  it  has  been  recordefl  froTn  San  Lorenzo,     In  addition, 
it  has  been  stated  to  ocenr  in  Central  America,  in  California,  anil 
Kamtscbatka.       The    Central -American   locality    has  already    been 
disposed  of     That  of  Kamtsclifltka  rests  on  two  skins,  now  in  the 
Britieh  Mnsenm,  received  from  the  French  dealer  Verreau^  in  1856, 
and  certainly  belonging  to  If.Jeliftai  their  eTidence,  however,  would  I 
no   doubt   have  long  ago  been   rejected,  had  it  not   been   partially  f 
confirmed  by  Dr  Grny^'s  description  of  a  "X*  califomica"  afterwardSf. ' 
and  rightlv,  attributed  to  tbis  speclrs.     The  tj]>e  of  L,  cttHfornica 
was  obtained  and  presented  to  the  Museum   by  Capt,    P<  P.  King; 
but  not  only  has  the  locality  never  been  confirmed,  a  most  ^igntlicBnt 
fiict  in  so  well-known  a  country,  but   there  is  aho  no  mention  of 
California  in  thit  officer's  account  of  bis  surveying- voyage.     Bis 
other    specimens    all    came    from    Patagonia,    and    I    suspect    that 
**  California  "  was  copied  by  mistake  for  **  Patagonia/'  a  word  not 
unlike  it  in  manuscript.     My  concluFioD,  therefore,  is  that  in  all 
probability  the  type  of  "X*  cali/omica  "  really  came  from  Patagonia ; 
I  hat  the  locnlity  of  Verreaux's  **  Ka^^tj^chatkan  '*  specimens  is  erro- 
neous; that  Pallas's  ^'^Viverra  aterrma'^^  is  not  this  species,  as  has 
been  suggested ;  and  as  a  result  of  these  conelnsions,  that  L^/elinm 
does  not  really  range  northwards  bevond  Ecuador* 
The  following  is  its  synonymy  ; — 

LUTRA  FELINA- 

Miiiteia  fflina,  MoL  Sa^g.  Storia  Nat.  Chili,  p.  342  (J  782). 
Musifla  {Lutrfj)  chihmis,  Kerr,  Linn,  An*  K,  i.  p.  172  (1792), 
LulrafeUna,  Shaw,  Gen.  Zool  i.  pt.  ii.  p.  448(1800)  (and  of  Gray 

and  other  atithors  referring  to  Peruvian,  Chilian,  and  Magellan  Otter?* 

but  not  of  Coues,  Abton,  and  others  describing  Central -American 

epecimensi)- 

Lutra  €hihnsi»^  Benn.  P.  Z.  S,  1832,  p.  U 

Lutra  cattfomiea,  Qrfif\  Charges w,  Mng.  N.  H*  f,  p.  580  (1837)- 

Luira  perttmen^it,  Gerv.   Voy.   Bouite,   i.   p,  15,  AtL  pL  iii,  figs. 

4  &5  (skull)  (1841). 

Lutra  hn^eh^ttffeiyhtWngn,  Srhr  Sauc,  8npp*  li,  p,  261  (184  2)*  J 
Aufria  feiina.  Gray,  P.  Z.  S.  1865,  p^^  128;    Cat.  Cam.  B.  M.f 

p.  106(1861*), 

Tuniing  now  to  the  smaller  Ottera  of  Brazil,  larger,  indeed^  than 

L./elinsy  but  markedly  smaller  than  Z.  hrasiliemis^  ^e  are  confronted! 

with  a  problem  that  I  am  m  yet  unable  to  elucidate.     The  characterti 

of  the  nose-j  ad  and  the  pro  {.or  r  ions  of  the  skull  and  teeth  appear] 

^  One  of  the  OHer-i»linfl  obtninerl  by  Br.  Coppingor  in  the  Str«il»  of  Mm 
gellan  during  thw  voyage  of  tin?  'AJprt,'  »md  referred  by  me  to  L,fdma(F,Z^%^ 
18SU  p.  3),  pt-oTei*  on  nn  exfliiiinfttinii  of  iLa  ukuU,  to  bt»  nmllj'  of  the  snrnp  typa 
as  **  />,  paran^uis'''     l*he  other  sTi^riitieni^  tupiitii'nird  are  all  renUj  L^/fiimi^ 

'  Zuogn  K4)si«.-laittt.  i.  p,  81  (1811). 
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noted,  howeTer,  that  Kerr\  and  not  Turton,  is  the  earliest  aatbority 
for  the  scientific  name  Luira  canadensU;  also  that  F.  Cu^ier's 
**  L.  canadensit"  ^  appears  not  to  be  this  species  at  all,  having  been 
founded  on  a  skull  which,  although  marked  '^  Loutre  da  Canada," 
proves,  on  a  personal  examination  in  the  Paris  Museum,  to  be  reallj 
referable  to  Z.  vufgarU,  This  point  b  of  some  importance  in  rela- 
ti  jn  to  the  same  author's  description  of  his  '^  Lutra  enudrUy^  as  the 
characters  of  the  latter,  which  he  compares  to  those  of  "  Tespicc 
precedente,"  would  be  quite  inexplicable  were  the  latter  the  true 
Canadian  Otter  (his  Lutra  lataxina). 

Of  the  Neotropical  species  I  may  first  (rive  the  synonymy  of  the 
great  Margined-tailed  Otter  of  the  rivers  of  Guiana  and  Brazil.  This 
Otter  is  unquestionably,  as  suggested  by  Hensel  and  Nehring,  the 
original  Lutra  bmniiensis  of  the  early  authors,  a  name  that  Dr. 
Gray  wrongly  applied  to  one  of  the  smaller  species,  while  he  called 
the  present  animal  **  Pierouura  sambacAUJ*'  The  claims  of  this  Otter 
to  generic  rank  hare  already  been  discussed ;  its  specific  synonymy 
is  as  follows : — 

Lutra  brasiliensis. 

Lutra  brasiliensis^  Zimm.  Geogr.  Gesch.  ii.  p.  316  (1780)  (also  of 
Kerr,  F.  Cuvier,  Fischer,  Burmeister,  Hensel,  Nehring,  and  others, 
but  not  of  Gray). 

Lutra  lupina  and  paraguaensis^,  Schinz,  Cuv.  Thienr.  i.  p.  213 
(1821). 

Pteronura  sambachii*,  Gray,Charlesw.  Mag.  N.  H.  i.  p.  580(  1837). 

Of  the  other  Neotropical  Otters,  Gray  has  associated  the  S.  Bra- 
zilian ^'L.ptatensis**  with  the  Chilian  L./elina;  and  Alston'  has 
placed  the  Central- American  Otter  under  the  same  specific  name. 
The  typical  skull  of  L,  platensis  and  also  the  specimen  collected  by 
Mr.  Salvin  at  Santana  Mixtan  in  Guatemala  and  referred  to  by  Mr. 
AUtoD,  are  both,  however,  of  the  type  found  in  Brazil  and  Guiana, 
to  be  referred  to  further  on,  and  are  markedly  distinct  from  the  true 
L./elma.  The  latter  species  is  readily  distinguishable  from  all  other 
American  Otters  by  its  very  much  smaller  sizf^,  the  basal  length  of 
its  skull  being  only  about  80  to  85  millim.  as  compared  to  95  or  100 
b  the  eastern  species,  by  its  relatively  shorter  face,  and  by  its  lighter 
and  more  delicate  teeth.  The  internal  l.»be  of  its  upper  p.*  is  only 
about  one  half  the  size  of  that  of  '  L,  platensis '  and  its  allies.  The 
species  also  differs  from  other  Otters  in  being  almost  exclusively 
mirine  in  its  habits. 

The  distribution  of  L.felina  presents  some  points  for  consideration. 
In  the  southern  hemisphere  it  extends  to  the  Straits  of  Magellan, 

»  Mustela  (Lutra)  canadensis,  Kerr,  Linn.  An.  K.  i.  p.  173  (1702). 
»  Diet.  8ci.  Nat.  xxvii.  p.  *JA2  (1823). 

'  Not  Mustela  (Lutra)  paraguensis,  Kerr,  Lion.  An.  K.  p.  172  (1792),  which 
'»  Ckifonecte*  minimus. 

*  Afterwards  spelt  **  sandbaehiij* 

*  Biol.  Centr.-Am..  Mamm.  p.  87  (1880). 
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thnt  one  of  the  best  and  most  convraicnt  methods  of  preiening 
Otters  for  scientific  purposes  is  simply  by  catting  off  their  hedb 
and  putting  these  into  spirit.  By  this  means  the  characters  of  the 
nose-})ad  are  preserved,  the  skull  is  available  for  euminadon  if 
necessary,  and  the  collector  is  saved  the  trouble  and  expense  incir 
dental  to  skinning  or  sending  home  the  whole  animal.  Where  thiiis 
done,  however,  the  sex  of  each  individual  should  be  carefully  noltd, 
and  marked  on  a  label  attached  to  the  head. 

Finally  it  may  be  of  use  to  give  a  few  of  the  more  diagnostic 
cranial  measurements  of  the  Otters  above  recos^nized,  since  a  com- 
parison of  the  basal  length,  interorbital  breadth,  and  "lolie-measun*- 
mcnt"  \(ill  enable  students  in  most  cases  to  rerou;nize  the  species 
from  these  few  dimensions  only.  The  species  are  here  arranged  in 
order  of  size,  based  upon  the  basal  length. 

The  "  lobe-measurement "  of  p^*  is  the  distance  in  a  straight  antero- 
posterior line  from  the  most  anterior  point  of  the  tooth  to  the  most 
posterior  point  of  the  hinder  convex  edge  of  its  inner  lobe.  This 
measurement  includes,  it  is  true,  a  part  of  the  tooth  not  belonging 
to  tiie  inner  lobe,  but  there  appears  to  be  no  other  way  of  satisfac- 
torily estimating  the  size  of  the  lobe.  The  •*  basal  length  "  is  of 
course  from  tlie  basion  (i)ack  of  the  basioccipital  in  the  median 
line)  to  the  gnathion  (most  anterior  point  of  the  prcmaxiltse).  The 
fairly  constant  '*  interorbital'*  must  not  be  confused  with  the  varying 
aiid  changeable  **  intertemporal**  breadth. 

Biuud 
length. 

Zntra  brasUhnsis^   2     1-1 1*5 

„      capensiit  (  d  )    1 29 

»       (?)    IIH 

„     baratiy^    K    1 1 8 

.,       ($) 108-5 

„     vulgaris,  J       114 

„      (2)    104-8 

,,     sumatrana  (d) (<*•)  1 1'-^ 

2 (c.)     98 

,,     canadensis^  (S 101*5 

„     paranensis '      97 

,,     macvUcollis,  ^    96*2 

„    Jelina,  d      80-:^ 

„       ..       2     ^*i-2 

,,     cinerea,  <^    82*2 

..         ..        2     (c.)  820 

*  Tlie  sox-ninrk  is  hero,  ns  t'lw'wlipro,  placod  within  brackets  where  the  sex 
is  onl\  ]>re}iinned  froin  tlic  I'onii  or  n'lativ<*  eizt*  of  tlic  skull,  and  is  not  known 
from  t'\t«rnal  or  historical  evidence. 

-  From  tliotyjK*  sjfcciuien  of  Jj.  jtiatitisi:f,  Waterh. 
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3,  A  Contribution  to  tlie  History  of  Kocetic  Siluroiil 
Fisiies.     By  E,  T,  Newton,  P.G.S.,  F.Z.S. 

[EeceLVb<l  Mureh  14,  1S89,] 

(PkteXXL) 


The  pectrra!  and  dorsitl  spines  of  Siluroid  fishes  from  Brackle- 
ehnni,  which  were  referred  to  the  gejju!^  i^iittius  by  Dixon  (2*J,  iiftve 
rrcently  been  studied  by  Mr*  A.  Smitli  Woodward  (12),  who  has 
shown  the  improbahiUtv  of  the^e  remains  belonging  to  the  temperate 

>  genus  SiitiruM  nnd  the  close  relaUonsbijj  existing  between  them  and 
the  widely  dtMributrd  tropical  j^eun^  Ai^im.  In  addition  to  the 
opines  Hod  pectoral  areb,  iianied  by  Dixon  Silurus  effertotti^  Mr.  S» 
Woodward  has  cidled  attention  lo  several  other  sipeciniens*  some 
from  the  Upper  Eocene  of  Barton,  preserved  with  the  tvftes  in  the 
Bntbh  Museum,  anmng  which  are  bones  of  the  ^kuU   and  notably 

!  sontr    large    and    cliAracterii^tic    suprtioccipitah^   one    of    which    he 

*  tigurtns;  these  lie  also  rttVrss  to  Arius  epertonL  Some  smaller  spines 
with  a  donlde'  curvature,  from  Bartoiii  be  places  in  a  new  species. 
Arias  (?)  dttrfotfeftms* 

Tiie  Musenm  of  Practical  Geology  now  posse*t5es  the  greater  part  of 
'  ask  nil  fioni  the  Eocene  beds  ol  Barton  (Plate  XXL  fi^s.  1,  2, 3),  which 
\  confirms  in  a  most  antisfaetory  nj aimer  Mr,  S.  Woodward's  reference 
I  of  the  Eocene  Sduroids  to  ihe  genus  Arius.  The  ^kuil  is  somewhat 
I  cruBhed^  hot  the  bones  are  stdl  in  position,  and  by  carelul  man  if  m- 
\  lation  both  the  upper  and  under  stutaces  have  been  exposed.  The 
I  eihtnoid,  prefrontals,  and  pa  it  of  the  sripranccipitnl  are  waoling, 
I  and  on  the  ri^ibt  side  the  temporal  region  is  broken,  but  on  the  lelt 

only  one  of  the  temporal  pla(es  is  lost. 

All   tlte   bones  of  the   U]  per  surface^  i^iiich   are   preserve!  1,   are 

omansentid   with    rounded    |;ranules,   and  tiitse   in  nearly  all  cases 

radiate  fronn  an  ill-dttintd  centre  tovvards  tl)e  tnarjrius  of  the  bnne. 
j^Ko  dijitinct  fulnrcB  ciui  hi"  seen,  but  the  oinamentation  bein^r  less 
U|rD]igiy  marked  towards  llie  edges  of  the  bones,  the  bftuiidtiries  can 
pfi'^irty  wed  made  out ;  the  <iark  lines  in  the  tij^nre  indicate  these 
^fconndarie^,  which  n^j^rec  in  the  main  with  the  positions  of  the  sutures 

in  ibe  lecejit  *peeinjeii  with  whieh  it  has  been  conifiared. 

The  frontals  (//-.;  OLcnpy  tiie  anterior  part  of  the  specimen  ;   they 

*  are  narrow  pusieriorly  and  met  t  ^ach  ollur  in  the  nuddle  line  f<^r 
a  hunt  half  their  length.  The  median  point  of  the  snpraoccipitrd 
prejeets  for  a  short  distance  between  their  hinder  extremities,  An- 
iciioily  a  Hide  nnd  deep  depression  oecupies  the  median  portion  of  the 
fron r at s^  and  at  the  bottom  of  this  depies^ion  a  long  cleft  separates 
their  inner  njargins.  Each  hmie  is  in  front  divided  iolo  two  fjarts, 
the  outer  of  them  no  duuht  joined  the  prefrontal  and  the  inner  the 
tthnnjid,  tts  in  the  rt^eent  Anus. 

Behind  and  on  the  outer  sidci  each  frojital  joins  a  plate  (sp^oi,) 

*  Xlit'^'  uuiuU*re  refer  to  n  liiit  uf  workB  ^iveji  [i.  LHNi. 
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which  is  also  in  relation  with  the  supraoccipital  (s,o,)  and  with  a 
much  smaller  hone  (pt.ot,)  which  lies  behind  it.  This  plate  (tp.ot.) 
has  on  its  under  surface  a  deep  depression,  which  evidently  formed 
the  attachment  for  the  hyomandibular ;  the  depression  is  not,  how- 
erer,  quite  confined  to  this  plate,  but  seems  to  extend  for  a  short 
distance  on  to  the  smaller  bone  which  lies  behind  it.  These  two 
bones,  therefore,  which  have  combined  to  support  the  hydmandibular, 
are  regarded  as  the  sphenotic  {post/roniai)  and  the  pterotic 
(sguamoBai). 

The  last-named  bone  comes  into  relation  with  the  supraoccipital 
on  the  inner  side  and  has  behind  it  two  elements,  the  outer  of  which 
is  evidently  the  post-temporal  (/}^./«tn.)  and  the  inner  one  (pa.)  is 
either  the  parietal  or  epiotic.  Another  bone  which  is  found  behind 
these  in  the  recent  ^rtii«  has  evidently  been  lost  in  this  fossil.  The 
post-temporal  {ptJem.)  has  a  peculiar  and  characteristic  structure. 
On  the  upper  surface  of  the  skull  it  presents  a  flattened  tuberculated 
plate,  which,  a  comparison  with  the  recent  Arius  gagoride$  shows, 
is  composed  of  two  parts — an  anterior,  united  with  the  pterotic,  and 
a  hinder  one  attached  to  the  bone  directly  on  its  inner  side,  the 
parietal  (or  epiotic),  and  extending  as  far  as  the  supraoccipital.  The 
post-temporal  must  also  have  bteii  in  close  relation  with  the  bone 
behind  it,  which  has  been  lost ;  hut  the  smooth  surface  now  exposed 
does  not  indicate  a  close  attachment.  The  outer  extremity  of  the 
post-temporal  has  a  very  distinct  socket  for  the  upper  part  of  the 
supraclavicular,  and  from  below  this  a  strong  bar  of  bone  passes  down- 
wards and  inwards  quite  to  the  base  of  the  skull,  to  which  it  has 
been  firmly  attached.  There  is  a  thin  plate  of  bone  {x)  behind  this 
har,  which  seems  to  have  been  separated  from  it  by  the  crushing  of 
the  skull,  that  passes  backwards  and  inwards,  seemingly  to  join  the 
broad  thin  horizontal  plate  formed  by  the  transverse  processes  of 
the  vertebrae  ;  indeed,  it  may  be  that  this  is  a  part  of  the  transverse 
process,  extending  forward  to  join  the  post-temporal. 

The  hinder  part  of  the  supraoccipital  is  wanting,  but  the  front 
part  is  preserved  and  is  somewhat  shield-shaped,  having  its  margins 
on  each  side  indented  by  a  series  of  curves  where  it  is  united  with 
the  frontal,  sphenotic,  pterotic,  and  parietal.  The  hindermost  tem- 
poral plate,  now  wanting,  was  doubtless  also  in  contact  with  the 
supraoccipital. 

The  base  of  the  skull  is  much  crushed,  but  it  seems  quite  certain 
that  the  brain-cavity  was  completely  enclosed  by  bony  walls.  The 
buttress-like  supports  of  the  post-temporal  Jbones  are  striking  features 
of  this  region.  Just  in  front  of  the  left  buttress  may  be  seen  the 
remains  of  an  inflated  bulla,  which  lodged  one  of  the  large  otoliths, 
and  still  further  forward  there  is  on  each  side  a  depression  for  the 
attachment  of  the  hyomandibular  {hm,).  In  front  of  this  again  is 
another  pair  of  elongated  depressions,  evidently  the  ethmoid  attach- 
ments for  the  prefrontals  (fig.  2,  eth.).  The  most  anterior  part  of 
the  base,  in  its  present  condition,  is  formed  by  a  fan-shaped  mass, 
which  is  apparently  in  part  the  vomer  and  in  part  the  ethmoid. 

Three  or  four  of  the  anterior  vertebrae  are  firmly  united  to. each 


1^89] 


SOCE^'E  SILtTROID  FISHES. 


203 


I 


Dtbar,  m  that  the  centra  appear  as  one  bone  closely  nntted  to  the 
basiocdpital,  and  at  tlieir  point  o(  tinion  with  the  ktter  bone  there 
is  a  atroijg  downwftrdly  directed  process. 

The  Arius  %k\Ai  mo^t  closely  resembling  this  rossll  is  one  in  the 
Btitish  Museum^  winch  Dr.  Gunther  futures  me  ii*  almojst  certainly 
AHhm  (f  tiff  or  ides.  The  correspondence  between  this  and  the  fossil  in 
ho  close  as  to  leave  no  doubt  as  to  their  generic  identity,  and  the 
following  conipaiisons  refer  to  thi§  specirnen,  1  have  to  acknowledge 
my  indebtedness  to  Dr.  Giitkther,  who  on  this  as  on  many  other 
oci  asiona,  has  spared  no  trouble  in  order  to  facilitate  my  ex  ami  nation 
ot  the  specimens  tiuder  his  charge^  thereby  enabling  me  to  settle  the 
aDintties  of  this  fossil  fish  in  a  manner  which  would  not  other wi^ 
have  been  po-sible. 

The  fronlala  of  A,  ffofforifie*  {^g  Sf/r.)  dilfer  from  those  of  the 
BHrton  fosstt  in  having  the  median  cl^tt  eiteuded  further  backwardsi 
and  their  hinder  ends  are  pro  portion  a  lely  wider.  The  latter  cha- 
racter is  in  relation  lo  the  form  of  theaphenotics,  which  are  relatively 
narrower  at  their  hinder  pnrt  than  is  the  ease  in  the  foASiL 

In  ordinary  bony  fishes  the  poat-iempond  is  connected  with  the 

sknli  by  two  processes,  one  of  which  is  attached  to  the  pterotie 

iiquamfigal)  and  the  other  to  the  epiolie;    but  the  post-temporal  of 

A.  ^afforides  has  in  addition  to  these  a  third  atlacrhment  by  means 

of  a  long  bar  extending  from  \H  under  surface  to  the  base  of  the 

skull  (fig.  9),  and  in  additinn  to  this  there  is  a  thin  plate  of  bone, 

*hich  may  he  a  process  of  the  post-temporal,  extending  under  the 

epiotic  to  the  transverse  pnicesa  of  the  vertehrse*     The  two  upper 

processt^   of   the   post- temporal    are   ornamented    on    their    upper 

surface  with  tubercles,  and  between  them  and  ihe  pterutic  an  opening 

is  left  which  seems  to  vary  in  extent  in  different  specimens.     The 

bone  to   which  the  hinder  of  these  pmcesses  is  attached  appears 

from  ita  connections  and  relaliona  to  the  auditory  region  to  be  the 

epjotic ;    but  it  may   be  the  parietal.     If  the  latter  be  the  correct 

interpretation*  then  the  ossicle  behind  it  may  be  the  epiotic ;  and 

ihe   hinder  process  of  the  poai-temporal  cen  ainly  reaches  thus  far- 

On    the  other  hand^  if  the  parietal   be  absent  and  this  bone  be  the 

•*piotic,   tlien   the  hinder  plate   will    probably    be  a  supernumerary 

temporal  plate,  wedged  in  between  the  wide  hinder  moiety  of  the 

Hiipraoceipilal  and  the  epiotic. 

The  post- temporal  hone  i^i  Arm  gagorkiei  has  the  same  titrncture 
a.nd  relations  as  that  described  in  the  Barton  $kull  \  but  the  opening 
l^ft  between  its  two  upper  processes  is  not  seen  in  the  fussih  Thia 
feature,  however,  varies  even  in  the  recent  ^pt^cies,  and  in  the  fossil 
t-lie  two  processes  evidently  have  joined  aod  obliterated  the  space. 

The  pterotie  and  parietal  elements  are  larger  than  in  the  fo-iiiil,  tl»e 
li%9l-nanied  bone  reaching  to  the  nmrgin  uf  the  bony  cephalic  shield, 
'^hile  in  the  fossil  it  seems  probable  that  the  epiotic  and  post-tem- 
poral bones  excluded  it  from  the  mari^^iu. 

The  fupraoccipital  of  A.  gatjoridi's  is  an  elongated  hone  con- 
•tricted  in  the  middle^  the  portion  in  front  of  the  constriction 
iHfrresponding  with  the  part  preserved  m  the  fus^ih     In  the  main 
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the  mdentfltions  of  the  margin  are  nlike  m  the  two  farm»»  but  rhe 
supmoccijntal  of  ihc  fossil  U  evid<*ptly  a  shorter  nnd  w tiler  bone, 
aii*l  it  is  uncertain  wh ether  it  was  constricted  in  the  middle  or  uoi. 
The  suprnoccipital  of  A,  eiferioni  is  only  slightly  constricted,  and 
it  may  be  that  the  Barton  skull>  here  described,  more  rcsembkd 
that  &j>ecje3* 

Several  of  the  aaterior  vertebrae  of  J,  ^offorides  are  united  to 
form  one  ntass,  in  a  manner  prectsely  fiimllar  to  that  which  ijbtaiiii 
in  the  fossil* 

The  differences  aboTc  noted  show  elcarlv  that  the  recent  and 
fossil  forms  are  speciticallj  distinct,  while  at  the  same  time  the 
reeemblancee  are  suffidently  important  to  prevent  a  generic  sepam- 
lion  ;  bnt  there  is  still  some  additional  evidence  ifthich  supporia  thb 
decision  in  an  unexpected  manner. 

While  clearing  away  the  matrix  from  the  right  side  of  the  fois&iL 
skuli,  where  it  h  broken  near  the  hack,  I  wa<  fortunate  enough  to 
iind  one  of  the  ottdiths  in  pUce^  and  thb,  nfhen  extracted^  pn>ied  to 
hr  of  a  remarkahle  lorrn  (ti^s.  3,  a^  h^  e}^  and  quite  unlike  the  oiolitli 
of  any  ti:*b  with  winch  I  was  acquainted. 

\Vbcu  found,  this  otolith  had  the  more  pointr d  end  directed  back* 
wards  and  on t wards,  with  the  smooth  surface  upwards ;  and  as  il 
tseemed  to  be  in  its  natural  envity,  for  the  pres-ei»t  this  is  regarded  as 
its  proper  poiiiion  ;  hut  seeing  that  the  ctohth  of  the  opposite  side 
is  not  in  its  place,  and  that  in  the  dtied  ^kuU  of  the  recent  specii^ 
they  are  loo^e  in  the  brain* cavity,  this  niav  not  be  ci^rrect, 

The  otobth  is  prnportionalidy  large  and  ihick,  ita  nfipef  surface 
(a)  is  smooth  and  cnnvex,  while  it^s  lower  surface  {it)  is  rugose  and 
much  n;ore  convex.  2\i  hr^t  sight  there  appears  to  be  no  4U*etts 
ffcmikue^  hut  probably  it  is  represented  by  i he  sinuous  groove  on 
I  he  lower  surface  which  pass-es  froui  the  hinder  pointed  end  to  the 
oppOMte  extremity,  that  i:^  between  the  I  wo  stars  in  figure  3  6^  The 
rufiOSEty  of  the  under  surface  h  due  to  a  number  of  couceraric 
SE nations,  or  liues  of  growth,  crns^ed  by  several  radiating  ridgt-^ 
wfiich  are  stronger  on  the  inner  tlmn  on  the  outer  portion.  iJue  of 
the  radialing  ridges  is  especially  strong,  and  forms  a  promii^ent  an^lc 
where  it  reaches  the  inner  margin,  towards  the  front  of  the  otohlh 
(Kg, '3  fi,  a:).  The  pointed  extremity  is  seen  to  be  notched,  a  sti>;ht 
grtove  extending  frt>n*  this  both  on  the  upper  and  lower  surfaces 
(ti^s.  3  a,  t).  From  tliis  Lifid  point  a  shallow  groove  extends  along 
the  outer  margin,  becotuing  a  ntere  line  inwards  the  front  ;  it  is  itxn 
in  an  upper  view  (fig.  3  a),  and  is  separated  from  tht;  ^mooth  upper 
surface  hy  a  fine  bui  distinct  raised  line, 

A  sinsdar  otolith  to  this  is  figuied  hy  Herr  E*  Koken,  from  the 
O  igocene  of  Ueadon  Hill,  I'ilc  ot  Wight  ((i)»  who,  having  no  clue 
to  it«  nlfinitie?,  called  it  OiolitJnta  {innt^rttr  sedis)  crasmiM. 

The  tlose  relationship  between  the  recent  Anm  gat/orides  and  t!  c 
Barton  los^sil  6k uU  made  it  particub.rly  desinihie  to  see  whether  the 
oiolitli  a  would  show  a  corret^ponding  reseuibhinee,  aiid  Dr.  Giintiu'r 
very  kindly  had  tho  otohlhs  taken  out  cf  the  skull  with  which  ilv 
above  coniparisona  had  been  made.     One  of  these  otoliths  is  repre- 
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seated  bj  ^gare  10»  and  it  will  be  seen  that  all  the  points  mentioned 
as  characteristic  of  the  fossil  otolith  are  repeated  in  this,  and  it  is 
only  in  outline  that  there  is  any  real  difference.  The  projection  of 
the  inner  margin  marked  x  (fig.  10  6)  is  in  a  depression  and  does  not 
form  a  prominent  angle  as  in  the  fossil  (6g.  3  6),  and  the  swelling  of 
the  oater  margin  (y)  is,  in  A.  gagoridesy  placed  further  backwards 
than  in  the  fossil. 

Unfortunately,  the  otoliths  of  nearly  allied  recent  species  or  genera 
are  not  aTailable  for  comparison,  and  consequently  we  know  nothing 
of  their  specific  differences.  In  the  collection  of  Fish  otoliths  pre^ 
served  in  the  Uunterian  Museum  of  the  Royal  College  of  Surgeons 
there  are  a  few  belonging  to  Siluroids,  but  none  of  them  to  genera 
nearly  allied  to  Ariua^  and  they  all  differ  widely  from  the  otolith  of 
Arius  gagorides. 

The  series  of  otoliths  from  the  Upper  Eocene  of  Barton,  pre- 
senred  in  the  British  Museum,  includes  many  which  agree  with 
A.gagorides  in  these  main  characters  which  seem  to  me  to  be  generic, 
and  these,  therefore,  I  also  refer  to  the  genus  Arius.  Be&ides  differ- 
ences of  size,  which  in  part  no  doubt  are  due  to  age,  these  otoliths 
present  several  distinct  forms,  which  I  believe  will  be  found  to 
repr^ent  at  least  three  species,  in  addition  to  the  skull  above 
described.  The  largest  of  these  (fig.  4)  is  a  little  longer  and  more 
regularly  oval  than  that  found  in  the  Barton  skull ;  its  lower  surface 
is  also  flatter,  and  its  upper  surface  is  raised  into  an  almost  conical 
boss. 

The  second  form  to  be  noticed  (fig.  5)  is  smaller,  flatter,  and  more 
rounded  in  outline,  having  the  hinder  point  only  slightly  produced. 

The  third  form  (fig.  6)  is  likewise  fiat  and  about  the  same  size  as 
the  one  last  noticed  ;  in  outline,  however,  it  more  resembles  that  of 
^-  gagorideSy  but  the  swelling  of  the  outer  side  (y)  is  not  thrown  so 
niuch  backwards  as  in  that  species. 

There  is  still  another  form  of  Arius  otolith  to  which  I  should 

lii^e  to  call  attention.     Among  the  fossils  brought  from  Madagascar 

"y  the  Rev.  R.  Baron,  and  noticed  in   his  paper  read  before  the 

Geological  Society  (Mar.  6,  1889),  were  some  small  otoliths  (fig.  7) 

''hich  he   had   collected  in   the  village   of  Ankoala,  where   they 

Jjj^curred  in  some  numbers  scattered  over  the  surface  of  the  ground. 

^''^se  otoliths  bear  such  a  close  resemblance  to  some  of  those  from 

^'*®  £ocene  beds  of  Barton,  that  they  not  unnaturally  led  to  the 

^"Pposition  that  they  also  were  of  Eocene  age  ;    but  both  these 

^^J^^  are  referable  to  the  living  genus  Arius,  which  is  a  widely  dis- 

th  *^  tropical  form,  and  it  seems  very  probable,  therefore,  that 

^  A^iikoala  specimens  may  prove  to  be  of  much  more  recent  origin, 

r  ^he  peculiar  conditions  under  which  they  were  found  seem  to 

^xr"  ^  ^^^^^  belonging  to  a  living  species. 

j»  ^^e  have  now  to  consider  the  relation  which  the  Barton  skull  and 

^  ^  otohths  above  described  bear  to  the  specimens  referred  to  Arius 

^^^^eni  and  to  A.l  bartonensis  ;  and  before  doing  so  I  may  say  that 

. /i^ile  agree  with  Mr.  Smith  Woodward's  reference  of  the  cephalic 

^^^s  from   Bracklesham    to   the  species  A.  egertoni;    for  their 
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oraiaKutatioD  is  fieculiar  and  exartl^r  correspondi  with  that  fouisd 
on  the  pectoral  fjUte  origlnallj  described  by  Dixon.  The  tubf-rclps 
on  ill  these  &pecimeD9  are  sh&rp^  conical,  and  more  ur  lesa  conDected 
toj^elber  by  ridges  which  give  a  reltculated  appearance  to  tbe  plates 
when  closely  exn  mined.  Spines  which  can  not  be  distinguisbed  from 
those  of  A,  egertoni  are  found  at  Barton  :  but  the  skuU  above  de^ 
ficribed  differs  from  A.  egtrlotti  m  several  particulars,  Rlthough  it  it 
only  the  aupraocreipital  bone  ^htch  b  available  for  comparison. 
This  botie,  f  o  far  as  ii  is  preserved ^  has  a  different  form  from  thai  of 
A,  rgerioni^  being  proportionally  wider  and  mitb  less  deeply  grooved 
mucus^anals*  The  orimmentation  of  tbe  bones,  likewise,  is  of 
another  eha meter  ;  the  tubercles  are  more  numerous,  more  rounded, 
and  wiib  litlte  or  no  indirutian  of  the  reticnlar  struclure  between 
them  ;  nioveover,  they  have  a  greater  tendency  to  run  together  iH; 
Fftdijiting  line^,  and  to  become  les^i  distinct  towards  the  margins  of 
the  bones.  It  will  be  obviotis  that  ihis  sknll  cannot  be  referred  to 
A*  egffrioni^  and  there  seema  no  good  grounds  for  referring  it  to 
A,  I  &GrtQne7i9kf  which  is  a  smaller  form  and  not  certainly  belong 
ing  to  the  genus  AriuM.  On  the  other  hand,  there  can  be  no  questioa 
at  to  the  otolith  found  in  this  skull  bemg  specifically  identical  with 
the  one  fignred  and  described  by  Herr  E,  Eoken  (6)  as  OioiitAitt 
(inct*rt<e  sedis)  craams^  and  this  specific  name  must  therefore  be 
adopted  for  our  specimen,  which  will  henceforth  he  known  as  Ariut 
crossut.  Should  the  spines  called  A,  barionensh  prove  eventually 
to  belong  to  the  iame  speciei!,  the  name  of  A.  cra^^^s  having  priority 
will  have  to  be  retained,  although  it  may  be  a  k&n  appropriate  cog- 
nomen. According  to  Herr  Koken  this  form  of  oTolith  has  been 
found  at  Headon  Hill,  Isle  of  Wight,  and  abo  in  Oligocene  strata 
at  Lattorf,  Casselp  Westeregeln,  and  Waldbotkelheim,  in  Gennany. 
The  specimen  from  the  Miocene  of  Tortonesej  referred  to  by  Herr 
Koken  an  po^^sibly  belonging  to  this  species,  which  is  tigured  by 
Dr,  Siamonda  (Mem.  Accad.  Sci.  Torino,  lH-19,  ser>  2,  v-oh  x.  pU  2* 
dig.  71),  does  not  seem  to  me  to  belong  to  the  genus  Anut. 

It  is  quite  likely  that  one  or  other  of  the  three  forms  of  otolitha 
from  Barton  may  belong  lo  A*  egtrttjni  or  A.  lartanensis ;  hut  it 
is  likely  to  he  lon^  before  the  means  of  correlating  them  will  be 
iound,  and  I  have  thought  it  best  to  distinguish  them  provisionally 
as  Arius  {otoHthttM)  sp,  A  (fijf,  4),  Arius  (oioiiihm)  sp*  B  (fig.  5X 
and  Arius  (oioHihus)  sp.  C  (fig,  C). 

Sljould  the  otolith  from  Ankoala,  Madagascar  (fig.  7),  prove  to 
belong  to  an  undescribed  species,  1  would  suggest  that  it  be  named 
alter  the  gentleman  who  brought  it  to  this  couutrvj  Arius  laronL 
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EXPLANATION  OF  PLATE  XXI. 

All  the  figures  are  natural  size  except  numbers  8  and  9,  which 
are  reduced  one  third. 

Fig.  1.  Arius  ctomua,  Koken.    8kull  from  the  Upper  Eocene  of  Barton,  hi 
the  Museum  of  Practical  Cfeology,  upper  surface. 

2.  Same  specimen,  under  surface. 

3.  Otolith  from  right  side  of  same  specimen :  a,  upper  surface ;  b,  lower 

surface ;  c,  side  view. 

4.  Anus  species  A.    Otohth  (left  ?)  from  Upper  Eocene  of  Barton,  in 

the  British  Museum. 

5.  AHui  species  B.    Otolith  (right  ?) ;  ditto,  ditto. 

6.  Ariiu  species  C.    Otolith  (right?);  ditto,  ditto. 

7.  Ariiu  baroni,  n.  sp.    Otolith  (right?)  from  Ankoala,  Madagascar,  in 

the  Baron  Collection,  British  Museum. 

8.  Arius  gagorides.  Cut.  k  Val.  (living  species,  from  Calcutta).    Upper 

surface  of  left  half  of  a  skull  8j(  inches  long,  two  thirds  natural  size. 
In  the  British  Museum. 

9.  Same  specimen,  lower  surface. 

10.  Otolith  (right?)  from  same  specimen,  natural  size;  letters  as  in 
figured. 

*.o.,  Bupraoodpital ;  ep.oL,  epiotic  (?) ;  pa.^  parietal  (?) ;  pttetn.,  post  tem- 
poral; pt.ot.,  pterotic;  sp.ot.,  sphenolic;  /r.,  frontal;  pr.fr.,  prefrontal; 
eih.,  ethuiuul ;  (r.pr.^  trausTerse  process  of  vertebra ;  km.,  articulation  for 
bjouaudibular. 
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4«  Nole  on  BuekbmMmm  dilumij  Kouig,  a  Siliiraid  Fish  from 
t  he  Lc)  lidu  q  CI  ay  of  S  L  e  p  j  ley ,  By  A ,  S  m  i  t  ii  W  uo  d  vi  a  it  i>  # 
F,Z.S.,  t\G,S>^  af  the  OntUb  Museum  (Nat.  Hist.}. 

(Fbte  XXIL) 

In  his  welKkaomi  '  Icofit^  Foasilium  Seciiles,' pL  tid.  no.  9U 
Kudijf  tigureJ  a  rematlubk  fos^i]  frc^in  the  London  Clmy  oC  the  Uie 
of  Shep|irv«  which  ht?  ttietitioneiJ  in  tt»e  text  a«  £)ol  certntnly  JrUT- 
ininable,  but  generally  regarij^  hj  the  tttintomists  who  hud  exjimineiJ 
it  OS  pertjiiiuog  to  some  iyp«  ol  Lizards  In  1843  Morris  '  recognized 
the  pbciiie  nature  of  thb  fo^^^i!  and  assigned  it  to  tbe  Acitiitliii- 
pterrgimt]  Epkippus  ;  wUile  Piciet  ^  afterwards  sus^eclcd  that  it  uilj^ltt 
be  icientical  with  the  so-called  Glypiocfphalus  of  Aga^iz^  which  had 
not  been  describtfd,  but  was  considered  lo  pertain  to  &n  e^irly  Eocene 
type  of  Sckroderm  Teleosiean* 

The  unique  speciqi^o  in  question  is  presenred  in  the  Britiiili 
Mtiaeum,  where  it  has  lonj;  been  placed  atnong  the  fossil  tifhes  uf 
uncertMin  position  by  Mr.  William  Davies ;  and  in  the  Keports  of 
I  be  last  meeting  of  the  British  As^ociBtion  (p.  b79)  the  present  writer 
has  pointed  out  that  it  re  presents  the  head  and  pectoral  arch  of  the 
earliest  unJoTibted  Siluroid  fish  hitherto  discovered.  The  original 
figures  of  Koiiig,  bovifTer,  do  not  ^uflSce  tor  the  demon^traiioii  of  h% 
cbaractera ;  and  it  is  ihe  object  of  the  present  note  briefly  to  describe 
the  main  points  with  the  aid  of  the  accompany  log  Plnte  XXIL 

The  fofij^il  exhibits  the  hinder  half  of  the  roof  of  the  skull,  with 
the  greater  portion  of  the  pectoral  arch  in  position*  though  Uighily 
bent  backwards ;  and  the  m^s  of  anchylosed  Tertf  brtt%  with  the 
bade  of  the  cranium,  is  displaced  downwards  and  thrown  beneath  the 
clavicles.  All  the  bones  are  remBikably  strong,  and  ll>e  exposed 
surfaces  are  ornamented  with  inegukrly  scattered  pointed  Inbercles; 
but  in  the  extrication  from  the  horde  tied  clayey  matri]C  the  precise 
iorni  of  the  inner  elements  has  unfortunately  been  destroyed. 

The  head  must  have  been  originally  at  least  as  deep  m  broad  (Plate 
XXIL  fig.  1 ),  and  the  roof  exhibits  verv  little  fl a tteuing,  but  is  strou^^ty 
arcbed  from  side  to  side  (hg,  2).  Posteriorly,  the  snpraoceipit&l 
(so.)  projeeta  in  the  usual  nnmner,  probably  to  meet  a  dermal  pjate 
upon  the  nope;  and  the  postteniporal  element  (/;^)  seems  to  be 
merged  with  the  bones  of  the  posi  era -lateral  angles  of  tlie  craninnu 
The  supraocciphal  has  been  partly  broken  dn ring  txtricatiou  from  the 
matrix,  but  a  ^harp  mediim  ridge  is  seen  to  extend  throughout  its 
length,  and  from  this  on  each  side  there  js  a  steep  »lDpe.  The 
frontftla  {/r.)  probably  meet  in  front,  and  the  central  crest  then 
disappears.      All  the  cranial  bones,  however,  are  indistiitguljhably 
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f<.\Bed  tOKPiher,  afid  the  superHcia!  iDberculAf  omnment  b  ao  sparse 
and  exhibits  ao  ttidefiiiite  nn  arrangement,  that  not  even  an  Rpf>ro7ci- 
tnate  determination  of  the  orii^iiial  sutures  can  be  attemptetK  The 
onh  noteworthy  feat  n  re  is  the  compbte  absence  of  tnbercles  upon  n 
narrow  longitudinal  area  (yii  )  in  the  mediim  line  commencing  some- 
what 10  advance  of  ihe  ftupraoeeipital,  ^raduillv  wideoin^  in 
front »  and  evidently  pa^sin^  into  an  elontj^ated  frontal  fontanelle. 

The  hinder  margin  of  the  crunial  roof  is  not  much  broken,  and  so 
displays  the  posterior  extent  of  the  supraoccipitid  ;  but  the  only 
poriioo  of  the  lateral  margin  is  the  superior  bk^riler  of  the  n|£ht  orlnt 
lorft.)t  which  is  interesting  iiA  shoeing  the  farwfard  position  of  the 
eve.  Seen  from  btmeath,  n  kind  of  >ndden  ihiekeninjr  of  the  roof- 
bones  is  ohsem*d  to  commence  at  a  short  distnnoebfhtnd  the  orhit* 
prod ucinj;  the  appearance  of  a  deep  fossa  anteriorlv  ;  but  no  precipe 
informal  ion  can  be  obtahied  as  to  the  characters  t?itber  of  the  brain- 
case  or  tl»e  otic  bones. 

The  disphiced  base  of  the  skull  and  the  anchvlosed  vertebrm  are 
too  imperfect  for  description  ;  but  the  bastioccipitid  aji  1  f*aiasphc- 
noid  appear  to  be  narrow  (fi^.  3,  ps.)^  while  tlie  siile- walla  of  the 
skull  nipidly  sh^pe  upwards.  At  the  union  of  the  basioccipttHl  with 
the  anterior  vertebrie  (c^r.)  there  is  a  broad  downwardly-djrected 
an^^ular  process  of  bone  ;  and  the  furrow  alo  *g  the  inferior  aspect  of 
the  anchylosed  centra  (v*)  i^  shallow. 

The  poiiitemporal  bone  (figs,  K  2,  pi.),  though  firmly  fused  with 
the  cranium,  is  sharply  separated  by  snlnre  front  the  anterior  upper 
angle  of  the  ela^icle  ;  it  is  brond  throughout  its  length,  |;radnHl|y 
expanding  towards  its  distal  artjcniution.  The  pectoral  ar;h  is  beat 
preaerred  on  the  right  side,  though  even  here  only  fraj^meut^  of  tlie 
ornamented  dernjal  plate  of  the  clavicle,  remain  ;  and  the  articidar 
facet  tea  for  the  spine,  equally  with  the  infraclaviculFir  p  lutes,  are 
mutilated  beyond  precise  recognition.  The  cbmcnlar  clement  (/?/,), 
evidently  comprising,  as  usual,  the  snjjraclancle  of  ordinary  Teleoa- 
teaui,  is  about  twice  as  deep  as  broad  and  docs  not  taper,  but  rather 
expands  inferiorly.  It^  lower  boundary  is  arched  and  seems  to  have 
projected  over  the  base  of  the  pectoral  spiiie ;  a  thin  flat  plate  of  bone 
extends  directly  inwards  from  the  lower  half  of  its  curved  front 
margin  ;  and  a  more  robust  bony  f^l^te  similarly  proceeds  inwards 
from  the  iower  half  of  the  hinder  margin  and  bulges  postero- interiorly 
in  such  a  manner  as  to  sugg:est  its  benig  an  upward  extension  of  tlie 
i n  f ra c la V i cle  (LcL). 

Such  being  the  character  a  of  the  fossil,  it  obviously  resembles  the 
skull  and  pectorai  arch  of  recent  Siluroids  with  tnttieient  rloaoneas 
to  be  placed  in  that  great  group  of  Teleo^teu  Without  a  knowledge 
of  other  portions  of  the  fish,  however,  it  is  impossible  to  determhie 
the  precise  alHmties  of  Buvkhndium  in  ttte  usual  manner.  It  must 
BniBce  merely  to  compare  the  specimen  with  the  skulls  of  various 
receut  genera,  atid  thus  arrive  at  an  approximate  detcnninHtfon. 

So  far  Ki  the  writer  has  been  able  to  obi-erve,  the  Limdon  Clwy 
genus  most  closely  apjiroftches  the  living  Ai/chenofflonh  of  the  Nile 
and  West- African  rivers  ;  and  a  reduced  side  ^iew  of  the  head,  ante- 
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rior  T^rti^hr®,  and  pectomi  arch  of  this  Gsh  is  given  for  campariioa 
(Plate  XXI L  fip.^). 

Notwithstanding  the  general  re?eTnblanne,  it  will  be  seen  thut 
there  are  several  important  dllTerence^  of  detail.  In  the  recent  fish 
the  suturei  are  pern  stent,  the  hend  is  broader  and  flatter,  nnd  the 
orhit  And  frnntal  fontanel  le  much  smaller.  The  post  temporal  and 
pectoral  arch  are  also  relatively  smaller,  and  the  latter  tapers  belovr; 
while  the  infraclavide  appears  to  be  much  less  developed, 

Konlg^s  name  of  BuMandium  tlihwn  may  thtia  be  retained  for  tbe 
fossil  now  describedi  and,  npon  present  eridence,  this  Eocene  fisll 
may  be  most  closely  associated  with  an  African  type*  It  onght  to  lie 
re»nembered,  however,  that  most  of  the  living  allies  of  Juchenogtexk 
are  denizens  of  South  America  ;  and  in  this  connection  it  is  interesting 
to  note  a  fact  kindly  communicated  by  Mr,  Etheridge,  that  the 
moUusean  fauna  of  the  London  Clay  has  abont  a^s  many  living 
representatives  upon  the  southeast  coast  of  North  America  as  upoa 
the  weatern  coast  of  Africa. 


Fig.l 


EXPLAIiATlOX  OF  PLATE  XXH. 

Buckhndhnn  dUn^^ii  \  isiile  n'ew  of  an  tmperfett  ftkull  arid  pectoral 
^Foh,  from  tlit?  London  CUy  of  the  Tale  of  Sheppev.  A,  diapliccd 
ImuO  of  the  cratiimu  \  rL,  clavicle  \Jh.t  frontal  fcmtanellf* ;  fr^  fixinl*!: 
LcLt  (uteending  pkte  of  infrvdav jde ;  orb^  crbit;  pe^  pcw|t«mpoml; 
90.^  HUpmocipitxd. 
2L  Ditto  ;  upper  riew  of  the  SKtno  flpedraim.    Xelteriog  as  ab^ff^ 

3.  Ditto ;  lower  view  of  part  of  thi?  baee  of  the  KMMie  fptdtatxt.     or^ 

artfctiliition  of  b&siooeipital  with  vertebral  oolumo  ;  p*„  pari^ 
sphenoid,  pari  Ij  overlapping  bnflioct'ipitnl ;  t^.,  ancbylosed  imt^rvif 
verlebriP. 

4.  Aaehrftmjlanh  Imnitatvs ;  side  ticw  of  bead,  int^ior  rertebwe,  atwl 

peoior&l  ar^b,  rouah  nedured  in  ^se. 


Figt.  1-3  are  all  of  UiQ  natural  eiie. 
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,  On  new  Speciea  of  tlie  Coleopterous  Familj  Carablda, 
collectetl   by  Mr,  J.  H*  Leech  in  Kashmir  and  Balti 
stall.     By  H.  W,  Bates,  F.R.S. 

[Received  March  18,  1880.) 

('ahabusCTmaisiub)  baeysomus. 

UahuMtm^  ehjtrU  mnvexia  u^que  pogt  medium  iilatatls  ;  m 
niluJtts^  capite  thoraceque  suhtiihsimr  roriaceis  /ere  lamhus, 
hoc  transversOf  cordato-quatiratOj  antice  hto  con^ejtOf  ban 
depressOy  mo>ir  ah  ttngtdis  on f ids  {roiiiridatis)  volde  roiundaio, 
tateribus  patiflo  post  medium  sat  pro/unde  sinvaiis^  deinde  ud 
Uftffuhs  posticm  par  till  ei  is  {angttlis  red  is  apice  obtusii) ;  ehftri$ 
^rumiamme  sul/$erintim  /ossvlaiis^  faasulis  i^  /undo  umltiiicaiUt 
hie  iiUa  eottfittefitibvs  ;  corpore  sub  ins  ifffptmctato. 

Loup.  :<5-3H  millim*      d  ?» 

Goorais  Valley* 
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With  the  fonn  of  head  and  mouth-structure  of  a  typical  Carabus^ 
this  species  differs  from  all  the  subgenera  and  groups  of  that  genus 
in  the  simple  anterior  tarsi  of  the  male.  The  form  of  head  and 
thorax  and  the  vertically  projecting  tooth  of  the  mentum  are  nearly 
the  same  as  in  C7.  kashmirensis  (Koll.)  and  C,  boysi  (Tatum).  The 
elerated  interstitial  parts  of  the  elytra  bear  here  and  there  traces  of 
panctored  strise.  The  new  subgenus  necessary  for  its  reception 
may  be  thus  characterized : — 

ImaVbitjs. 

Tarti  antici  utroque  aexu  simpiices.  Caput  post  oculos  hand 
incrassatum,  Labrum  medio  valde  depreaao-emarginatum. 
Mentum  dente  magno  valde  elevato  et  compressor  apice  truneato. 
Palpi  labiahs  artieuto  penultimo  5'Setoso  ;  labiates  et  maxillares 
artieulo  apicali  in  S  late  triangulari,  in  $  mediocriter 
dilatato, 

Carabus  dardiellus. 

Quoad formam  C.  obsoleto  similis,  sed  paullo  gracilior  ;  elongatus^ 
nigro-fuscus^  anescens,  parum  nitidus  ;  capite  {normali  ocuiisque 
prominentibus)  thoraceque  vermiculato^trigosis,  hoc  transversa 
cordato-quadrato,  max  ab  angulis  anticis  rotundato-dilatato 
paullo  post  medium  vix  sinuatim  angustato^  angulis  posticis 
paullo  productis  {apice  obtusis)  declinatis,  margins  later ali 
paullo  reflexo,  antico  medio  sinuato ;  elytris  elongatO'Ovatis^ 
pasties  convexis,  striato-punetatis^  interstitiis  angustis,  aut  con- 
vesis  aut  planis,  utringue  fossulis  roiundatis  (Jundo  unigranu- 
latis)t  triplict  serie  spatiisque  inter fossulas  oblongo-tuberculatis, 
limbo  laterali  et  apicali  confertim  aspere  granulato.  Palpi 
labiates  artieulo  penultimo  b^etoso.  Antenna  artieulo  4* 
apice  piloso.  Mentum  dente  magno  valde  elevato  et  compressor 
apice  truneato.  Labrum  profunde  sinuatum.  S .  Tarsi  antice 
articulis  4  dilatatis,  plantis  spongiosis,  I'-S"*  latis  et  arete  con- 
junctis,  4*  parvo. 
Long.  22-24  millim. 
Goorais  Valley.     Many  examples. 

Resembles  C,  boysi  (Tatum)  in  the  sculpture  of  the  elytra  ;  the 
latter,  however,  is  a  much  larger  species,  with  less  ovate  elytra,  and 
differs  conspicuously  in  the  subcordate  form  of  the  thorax,  the  sides 
of  which  are  deeply  sinuated  near  the  projecting  and  acute  hind 
angles.  C.  wallichi  (Hope)  has  a  very  similarly-formed  thorax  to 
C.  boysi,  but  the  sculpture  of  the  elytra  differs  from  that  of  both 
the  others  in  the  spaces  between  the  fovesB  in  the  ''chain-striae" 
being  linear  and  as  narrow  as  the  other  interstices.  I  have  examined 
the  type  specimens  of  both  in  the  British  Museum  collection. 

The  following  is  a  tolerably  well-marked  variety,  of  which  there 
are  several  specimens. 

Var.  6RANVLI8PAR8US. 

A  typo  differt  solum    capite    thoraceque    dense    nee  profunde 
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punfrtuiatis,  hoc  postic^  hand  sinuatim,  9ubrecte^  angustato^ 
ebjtrisque  undique  aspere  granulatis,  inter MtitiU  striarum  tuber- 
culisque  catenarum  crenatis  subinterruptis, 

Nebria  himalayica. 

Quoad  formam  N.  picicorni  similis,  sed  angustior,  magis  elongata, 
et  valde  differ t  colore  omnino'  nigra  nitido,  t arsis  solum  pices- 
centibus,  Elongata^  elt/tris  parallefis  {humeris  quadratis\  capite 
post  oculos  {valde  convexos)  haud  angustnto  supra  transversim 
depresso  leevi ;  thorace  relative  parvo,  transversa,  cordato,  mar 
ab  angulis  (baud  praductis)  anticis  rotundato-dilatata  deinde 
valde  angusfato,  angulis  posticis  rectis  nee  exstantibus ;  sulca 
anteriore  lata  profundissima  vage  punctata;  elytris  relative 
elongatis  acute  punctulata-striatiSy  stria  3"  6~7'punctata, 
interstitiis  parum  canvexis  /  subtus  l€svi,  stemis  lateribus  haud 
profunde  punctatis. 

Long.  12-15  millim.      (S  $. 

Skardo ;  Goorais  Valley. 

Bembidium  (Peryfhus)  bracculatxjm. 

B.  caeruleo  {Dej,)  quoad  formam  simillimum,  paulla  minor, 
thorace  basi  magis  constrictum,  antennis  dimidio  basali,  tibiis 
tarsisque  flavo-testaceisy  femoribus  nigro-fuscis  apice /tavo-testa" 
ceis.  Subplanatum,  viridi-cyaneum^  sulcis  frantalibus  latis  irre- 
gulariter  impressis  ;  thorace  rotundato-cordato  prope  basin  valde 
angustata,  foveis  basalibus  angustis  obliquis  profundis  carinu- 
laquejuxta  angulas  acutos  posticos,  basiparce  punctata  ;  elytris 
oblonga-avatiSy  versus  basin  haud  angustatis  humeris  ratundatis, 
2^unctatO'Striatis  (stria  septima  integra  sed  parum  impressa,  tertia 
bifaveata\  interstitiis  planis,  versus  hum  ems  macula  vaga  trans- 
lucent e  rufa  et  margine  apicali  angustissima  flava. 

Long.  5-.5|  inillim. 
Goorais  Valley. 

Bembidium  (Peryphus)  dardum. 

Elongatum^  mediocriter  convexum,  thorace  relative  parvo,  ratundato 
prape  basin  subtilittr  contrarto,  angulis  posticis  rectis  absque 
cannula,  foveaque  lata  strigulosa;  l<Bte  cyaneum,  palpis,  antennis 
pedibusque  rufo^testaceis  ;  foveis  frantalibus  pas  lice  a  bbreviatis  ; 
elytris  elongatis,  apice  utrinque  macula  lata  indistincta  rufei' 
cente,  punctulato-striatis,  stria  7"  distincta  sed  vije  impressa. 

Long.  7  inillim. 

Skardo. 

Chljenius  anchomenoides. 

C.  caeruleo  {Stev,)  praxime  affinis ;  major,  nigro-^eneus  vii 
carulescens, par tibus  oris  {cum  labro)  et  antennis  fulva-testaceis, 
his  articula  tertia  toto  secundoque  macula  nigris ;  capite  et 
thorace  Icevibus  politis,  hoc  relative  angusta  subcordato  pastice 
longe  sinuatim  angustato,  angulis  posticis  exstantibus  acutis,  basi 
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rugulaso  et  sparsimpunctulato,  fovea  utrinque  oblonga  profunda  ; 
elytris  eUmgatis  et  iatis  profunde  punctato-atriatia^  interatitiis 
l*-6"  late  impunctatia  politia  sed  prope  atriaa  el  apicem  inter- 
atitiiaque  7'-9"  toto  pluripunctatia  et fulv(hpilosi8 ;  aubtus  (ven- 
tris  aegmento  apicali  lato  excepto)  lavi  polito,  lateribua  dense 
punctulatis  et  pubeacentibua.  Pedes  sat  graciUa  ;  tarsis  subtua 
dense  rigide  pilosis^  articulo  quarto  acute  emarginato. 
Long,  17-18  millim.  ^  ?  . 
Goorais  Valley. 

Iq  size  and  form  this  species  resembles  the  C.  noguckii  of  Japan. 
The  allied  species^  C.  cmruleua  (Stev.),  a  well-known  Caucasian 
Carabid,  was  also  taken  in  considerable  numbers  by  Mr.  Leech. 

Harpalus  kashmirensis. 

H.  mfitarsi  {Rambur)  similia,  at  dxffert  thorace  postice  adhuc 
magia  anguatato  vix  ainuato.  Convexus,  niger,  politua,  elytris  in 
2  aubopacis;  palpis,  antennis  et  tarsia  rufis;  caplte  quam  in  H. 
mfitarsi  pauUo  iatiore,  Icevi ;  thorace  mox  ab  angulia  anticia  sat 
late  rotundato,  postice  longe  reete  et  valde  anguatato,  sed  angulia 
poaticis  diatinctis,  obtuais,  fovea  baaali  anguata  paree  punctata 
excepta,  Uevi  ;  elytris  acute  et  sat  profunde  aqualiter  atriatia^ 
interstitiis  supra  planisy  tertio  impunctato,  aeteria  omnino 
Uevibus,  apice  utroque  sexu  minus  oblique  sinuatis. 

Long.  10  millim. 

Goorais  Valley. 

Harpalus  idiotus. 

H.  tenebroso  (De/.)  haud  dissimilis,  relative  brevior,  thorace 
postice  paullo  magis  anguatato,  elytriaque  profundiua  atriatis, 
Niger,  nitidus  {elytris  in  $  alutaceo-opacis),  palpis^  antennis 
tarsisque  rufis  ;  capite  parvo post  oculos  angustato,  kevi;  thorace 
ante  medium  leviter  rotundato-dilatato,  postice  recte  angustato, 
angulis  posticis  obtusis,  basi  utrinque  parce  groaae  punctato, 
fovea  lata  et  vage  impressa  ;  elytris  quam  thorax  duplo  tantum 
longioribus,  oblique  sat  fortiter  sinuatis,  acute  et  profunde 
stria tis,  interstitiis,  pracipue  versus  apicem,  convexis,  tertio 
unipunetato. 
liODg.  10  millim. 
Gooniis  Valley ;   Skardo. 

In  colour  and  sculpture  this  species  greatly  resembles  H.  kaahmi- 
rensia,  but  the  head  is  much  smaller,  the  neck  narrower,  and  the 
thorax  is  less  narrowed  behiud,  with  angles  more  nearly  approaching 
a  right  angle  and  the  base  punctured. 

MOLOPS  PILIFERUS. 

Molopa piliferua.  Bates,  Proc.  Zool.  Soc.  1878,  p.  718. 

The  typical  form  of  this  species,  as  described  from  a  large  series 
of  examples  taken  by  Stoliczka  at  Murree,  is  remarkable  for  the 
oninterrupted  series  (from  base  to  apex)  of  large  punctures,  bearing 
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each  a  long,  erect  hair,  in  the  seventh  ely  tral  stria,  and  for  the  strongly 
cordate-quadrate  thorax  and  flat  elytral  interstices.  Numerous 
individuals  perfectly  agreeing  with  the  Murree  form  were  taken  by 
Mr.  Leech  in  the  Goorais  Valley,  but  mingled  with  examples  in 
which  the  piliferous  punctures  are  much  less  numerous,  the  elytral 
interstices  convex,  and  the  thorax  more  quadrate  than  cordate.  The 
extreme  form  departs  so  much  from  the  type  that  had  there  not 
been  a  graduated  series  of  intermediate  examples,  it  might  be 
considered  a  distinct  species. 

Var.  M.  depilatus.  Plerumque  minor,  nigerrimus,  nitidus  ;  thorace 
antice  mediocriter  rotundato,  postice  minus  sinuatim  angustato, 
angulia  posticis  paullo  exstantibtts,  interdum  rectis ;  elytris 
prqfunde  striatic,  inierstitiis  convexis,  6vo  parum  angusiato 
striaque  7 ma  postice  solum  pauciter  pili/ero- punctata. 

Long.  11-13  millim. 

Goorais  Valley ;  Skardo. 

PrISTONYCHUS  KASHMIRENSIS. 

C.  cimmerio  {Dej,)  quoad  formam  subsimilis,  Apterus,  niger, 
(69)  sericeo-opacuSf  capUe  thoraceque  nitidioribus,  aniennis 
bast  nigris,  pafpis  tarsisque  rufo-piceis ;  capite  Icevi  postict 
angusiato^  genis  elongatis  parum  prominentibus ;  thorace  per- 
parum  cordato  ante  medium  leviter  rotundato-ampliaio,  deinde 
usque  ad  basin  subrecte  angustato,  angulis  posticis  fere  obtusis, 
margine  postico  alte  reflexo^  supra  passim  vage  transversim 
strigoso  ;  elytris  convexis  ovatis  interdum  postice  dilatatis,  ad 
humeros  angustis,  convexis,  acute  striatis,  striis  subtilissime 
punctulatis,  inters titiis  fere  planis,  Prostemum  apice  deflexum, 
rotundatum,  Trochanteres  postici  obtusi.  Tibia  omnes  recta. 
Tarsi  supra  sparsim  setifero-punctati,  subtus  posUriorum  arti- 
culo  prima  parce  piloso,  unguieulis  basi  dentieulatis  ;  tarsi  antiei 
6  articulis  tribus  dilatatis  subtus  squamulatis. 

Long.  16-18  millim.     d  $  • 

Goorais  Valley. 

The  thorax  varies  much  in  outline,  in  extreme  cases  it  is  rather 
strongly  narrowed  behind  with  the  sides  sinuated  and  hind  angles 
slightly  projecting  and  acute. 

Pristodactyla  lacerans. 

Quoad  formam  P.  leni  (Mannh.)  similis,  Elongalus,  nigra- 
nitidus  ;  antennis,  palpis,  tibiis  et  tarsis  picescenti-rufis  ;  capite 
{cum  oculis)  anguste  ovato  lavi ;  thorace  subquadrato,  antice 
usque  ultra  medium  leviter  rotundato-dilatato,  prope  basin  medio- 
criter  sinuato-angustato,  angulis  posticis  rectis  subacutis,  intra 
angulum  incrassato,  ibiquepuncto  setigero  ;  foveis  latis  (interdum 
profundis)  lavibus  ;  elytris  fere  parallelis,  mediocriter  convexis, 
apice  vix  perspicue  ^inuatis,  basi  utrinque  valde  arcuata,  acute 
striatis,  striis  subtilissime  haud  profunde  punctulatis,  interstitiis 
parum  convexis,  tertio  versus  apicem  unipunctato  (interdum  im-- 
punctata).    Tarsi  subtus  longe  pilosis  4  posticis  lateraliter  suleu- 
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MiM^anguiltuifPffldepeciinafis;  anteriores  d  urticutis*SdUataiis 
iaie  corflaiis  d^quaiilttts.  Prostemum  immarginnttim  ;  epUierna 
posHva  itrevis,     Merttum  denie  tifido* 

JLiOcg.  1  I  niiliiTu, 

Ooorais  Valley* 

V%PfC  HO  MENUS  (AgONDP4)  MESOSTICTCS. 

.j^i  pu^illo  {Schaumy  aimiHijntts  et  a0nist  sed  differi  ihorace  po^iice 
paultulttm  rectiuM  anyktstoto  ungiiiisque  di  Hind  is  oblusi^^shitis 
ybveatfue  ittiiore  mirms  impressa  ru^ulosa  el  spnrae  pttnviaia* 
sSithmneo- fitter  J  nit  id  us,  aniennis  asqtte  ad  basin  niffri4t,  iarsi«  pal* 
p<trutnque  apiee  solum  ntfescettiibjis  ;  elytris  magis  quadrat  if ^ 
^ortiu^  punciulafo-striatis,  inters^ tt its  convexiusculis,  ieftio  in 
tmedio  grosse.  punctata,  AntenmE  arliculis  I*— ^^  nudts.  Turn 
orrtnes  dors0  canaliciilaii  medioque  carinaii^  arttculo  quarto 
iaiiuMCulo  cordaio, 

ML^ong*^  8  milJitn. 

€3  oarais  Vallej* 

ciYalici|i]ti  {Saiff9  *)  prajrime  uffinis  ei  similis,  sed  differi  eltftris 
wtrtrfi-ftnfo  niiertiilius  nee  cAait/beiM  ;  aatejinia^  pulp  is,  tibiis 
ia  rsiMque  meiitv-Jlu  vis  ( in  ierdum  sordide  fa  fv  <> ).  Capu  t  a  ngn^U 
^v*niufnf  ocutia  htmd  prominent ibtis  coiloque  irunsverse  depresso  ; 
iAorace  plerumque  long io re  pI  anguatiore  qanm  in  C*  cjvalicijntij 
€:urdaiO'tiV(itOt  ante  medium  {rarius prope  medium)  luHoret  dettide 
Mmque  ad  anguloA  poslicos  vafde  ohlusos  &ubrcct€  angustato ; 
c'ijfiris  breviter  obhn^o-ovatls,  upic€  baud  perspicue  sinuatis 
« cm $e  Ml riatis ,  interdum  p unctuhl is .  Episi ernap optica  pa ullu turn 
c^ionffaia*  Tarsi  4  posteriores  dor  so  bisulculali,  2  anler  tares 
m%$lculU  obmleiis  ;  artieuto  quarto  in  antids  pro/unde,  in  posticis 
j^mrum  emarginata,  longe  pih^o. 

— -^ng-  10  millim. 

Go<>rai5  Valley, 

C<lE-rODJ£S  EITLABES* 

"•     in  ell  I  to   quotid  forma  m  et   cahrtin  similig,  sed   differ  t  capttt 
^^tiore^  oculis  promtnenlibuSf  tar  sis  Inter  aliter  sulculatiSt  aHiculo 
*fuarto  hUobato^  elj^trisque  apicesat  valde  sinuatis.     Niger ^  niti^ 
^Ms^eiytrisviridi-t^neo  nitentibus;  patpiSi  antennis,genuhusJihiiSi 
bursts  el  trochanteribu^  testaceo-rufis  ;    capiie  pone  oculoB  mullo 
ci/ti/j    angtistatOt    collo   tran^vermm   depresso  ;    ihoraee   brevi, 
irun^versOt  cordaio^  post  ice  tudde  angustato,    laleribu*  post  ice 
r^exia  anguHsque  elet^alis   subrotuudatis.     Epistema  postica 
*tcttl  in  C*  njelitto  paullulum  elongata, 
^n^,  lU-ll  rwilliin. 
^oorais  Vslley, 

'  P.Z.a  18T8,  p.  7ia 
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6.  On  new  Species  of  the  Coleopterous  Families  dcifuIelicUe 
and  Carabid(B,  taken  by  Mr.  Pratt  in  Chang  Yang,  near 
Ichang  on  the  Yang-tsze,  China.     By  H.  W.  Bates, 

F.E.S. 

[Beoeived  March  18,  1889.] 

The  following  descriptioDS  are  in  cootiooation  of  those  published 
in  the  Society's  *  Proceedings,'  1888,  pp.  380-383.  The  spedmens 
form  part  of  the  second  collection  sent  home  by  Mr.  Pratt,  made 
in  the  richly-wooded  hilly  district  of  Chang  Yang,  at  elevations  of 
from  4000  to  6000  feet  above  the  sea-level. 

COLLYRIS  AURBOFUSCA. 

C.  filiformi  {Chaud.)  affinU  :  gracilis^  postice  gradatim  sed  paullo 
dilatata,  supra  aneo-  vel  violaeea-fiisca,  elytrU  aurato-Jiiscis ; 
labro  antennisque  basi  anescenti-nigris,  his  articulis  3*~1 1*  plus 
minusve  fulvo-testaceis,  tnediocribus,  thoracis  basin  longitud&ne 
atHngentibus ;  capite  post  oculos,  (S  rotundato-angustato,  $ 
convexiore  cuboidali^  fronte  dimidio  anteriore  medio  distinct e  sed 
obtuse  carinata  ;  thorace  subconico  post  medium  mediocriter  et 
gradatim  dilatato,  ante  basin  sulcato-constricto,  dorso  trans- 
versim  stria  to ;  elytris  politis,  sat  minute  et  discrete  (medio 
paullulum  rugose)  punetatis,  basi  et  apice  /ere  l<evibus,  medio 
utrinque  fasciola  parum  distincta  (interdum  obsoleta)  rufescenti  ; 
subtus  nigro-cganea,  pedibus  Julvo-piceis,  femoribus  postids 
piceis  ($  femoribus  et  tibiis  posticis  piceis,  tarsis /ulvis). 
Long.  13-16  millim. 

This  species  is  most  nearly  allied  to  C,  formosana  (Bates),  de- 
scribed in  Proc.  Zool.  Soc.  1866,  p.  341,  in  which  the  frontal  carina 
is  also  somewhat  abruptly  elevated. 

Carabus  (Coptolabrus)  principalis. 

Elongatus,  elytris  (6  2)  valde  convexis  apiceque  longe  acute  pro- 
ductis;  capite  postice  thoraceque  Icete  rufo-auratis parum  nitidis, 
elytris  obscure  smaragdinis  opacis,  limbo  taterali  splendide  rufo* 
aura  to  ;  antennis  partibus  oris,  corpore  subtus  pedibusque  sub- 
violaceo-nigris,  prostemo  cupreo-aurato  elytrisque  epipleuris 
viridi-auratis  ;  capite  postice  thoraceque  creberrine  conftuenter 
punctulatis,  hoc  paullo  ante  medium  at^ulatim  dUatato,  iateridus 
antice  leviter  rotunda  lis  postice  valde  sinuatis;  margine  laierali 
cequaliter  reflexo,  angulis  anticis  a  collo  paullulum  remotis, 
postids  (cum,  margtne  basali  contiguo)  subito  deflcxis ;  elytris 
tuberculis  ovatis  mediocribus,  valde  convexis,  utrinque  seriebus 
tribus,  granulisque  rotundis  confertis  seriebus  guatuar,  nigris 
nitidis;  interstitiis  subtilissime  alutaceis  opacis,  irregmiariter 
minute  granuiatis;  prostemo  sparsissime  punctulato. 

Long.  33-42  millim.    d  $  • 

Ichang. 
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Of  the  DOW  numerous  species  of  Coptolabrut  this  beautiful  insert 
in  sculpture  and  colours  approaches  uenrest  €.  el^tii  (Thorns.) » 
But  it.  is  cotiJ^ptQuously  dbtinguUlied  from  that  species  by  the  verj 
convex,  ovate  and  distant,  primary  tubercles^  and  the  miniUelv 
granulated  and  opaque  depressed  parts  of  the  elytra.  lu  the  spiut* 
Torni  apices  of  the  elytra  it  much  reseniblea  C*  tides t is ^  from  which 
it  differs  so  greatly  iu  ely tral  sculpture.  The  elytra  are  very  conifex 
aiid  elongate- ovate  in  both  sexes,  though  broadest  iu  the  female. 

CaRAB^S  (Coi^TOLABRUS)  PUBTUtlFlR, 

Cara^us  {Coptolai/rug)  pustuUftr^    Lucas,    Aun.   Soc,    EnL    Fr* 
1^67.  et  1872,  p,  293,  t.  14,  fig.  \2. 
In  the  same  collection  ts  a  single  example  of  t  fine  colour-variety 

of  this  remarkable  species,  which  is  distinguished  by  the  great  ele- 
Tutirju  of  tJi^  ely  tral  |>rimary  tubercles,  and  the  sinuous  close  rows 
^f  the  secondary  rows,  or  granules*  The  specimen  agrees  v^r^ 
closely  With  the  ahoTt'- cited  descriptions  as  to  form  and  sctilpturct 
mi  differs  in  colours,  Ihe  head  and  thorax  being  dull  golden 
^pery  and  the  depressed  parts  of  the  elytra  dark  emerald-green,  the 
typical  forra,  as  deserihed  oy  Lucas,  being  violaceous  biack. 

Carabtjs  (Coptolabrus)  lqngi tennis. 

Varabu^  {CoptolaSms)  l^^n^ipenniSf  Chaudoir,  AnUi  Soc.  Ent*  Fr. 
IS63.  p,  449. 

Mr-  Pratt  has  sent  home  several  examples  of  both  sexes  of  a 
species  which  agrees  well  with  Chaudoir^s  description*  espeeinlly  as 
regards  the  peculiar  form  of  the  thorax  and  the  sculpture*  Chau- 
uoir's  typical  example  came  from  Northern  Cliina,  and  his  species 
m  ^ipce  been  generally  identified  with  C  smaraf/dinm,  EscbscboltZt 
im\  the  Amur  and  Manchuria.     Our  species  is  certainly  different 

h^k^'  «»*orff^^/atfs,  and  is  more  nearly  allied  to  C\  eltfm,  with 
wiiich  Chaudoir  compared  his  C*  hngipemu, 

'^^ft^BCS  TIENTEI,  Van  MINOR* 

^'^^€ihui  iimte'h  Thoms,  Archiv.  Eutom.  i,  p.  165. 
*V'  I*ratt'5  examples  from  Ichang  are  smaller  than  those  he 
previously  obtained  at  Kiukiang,i*  e.  27-30  raillim*  as  compared  with 
■  /  ttiilliu^^^  and  have  two  instead  of  three  nearly  entire  elytral 
mtemtices  exterior  to  the  third  chain-stria.  In  all  other  respects 
Ihev  agree  with  ihe  type  form,  in  both  sexes*  The  following  is 
eitiKT  a  Variety  or  an  aberration  : — 

Jp^-^^GENSis*  Differ i  a  tar,  nunore  ^oium  dytrorum  intersiiiiis 
**  ^1  3*  {inter  itrim  cfdeHaiae)  interniptis  vel  in  parte  ol/soleiu, 

Ci^mAatS  PROTENES* 

hf  tieutei  apnisgimii^j  sed  compkue  divert  corpore  graciliore 
^hifitqtte  in  ?  apkt  hand  tien  tat  is.  Fa  Ide  fh  ngal  u  #  ci  angusius^ 
'^ficenti-niffer,  iu^niliduM ;  capite  thoracetpte  fere  it^vii/ust  hoc 
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dam^o,  ante  meSwrn  leviter  rotundato-dilatato  tmtioe  tamm 
mmpistaiOf  fubtilutime  eorrugato  fere  Uevi;  elytru  sicut  in 
C.  ticDtei  mcmte  pmMciukUo-striatie,  etriisque  catenatis  ulrinque 
iribus  ei  iMtersiitiis  iribus  imiegris  exterioribus,  apice  (6  2) 
obUqme  simuatim  tnmcatis  /  corpore  subhu  lavissimo.  S  •  Tibia 
taUiete  inhu  nmpUcet ;  iarsi  articuUe  4  eubtus  spongioeie. 

Long.  26-30  millim. 

Ichiuig.    A  good  series  of  examples. 

Pristodacttla  agonoioks. 

Taphrise  niTali  (Panz.)  hand  dissimlie,  $ed  thorace  wnnore  ei 
anguetiore,  Fusco-nigra^  nitida,  ihoraeie  morgine  lateralis  p^dpie^ 
ontenme  pedibueque  rufeecentibue ;  eapite  anguete  ovato  kevi ; 
thoiace  parvo  anguste  ovato  sat  conveio  poUio,  posiice  magis 
quam  aniiee  amguetatoy  angulis  poetieis  fere  rotundatis,  foveit 
angusiis ;  elytris  anguste  ovatis,  apice  hand  simtatis,  convtxis 
acute  siriatis,  interstitiis  parum  eonvexis,  3*  postice  unipunctato  ; 
pedibus  wunus  elongatis,  tarsis  4  posterioribus  articulis  1*  ^1  2* 
ea:tus  versus  dorsum  oblique  sulcatis,  unguibus  dimidio  basali 
longe  pectinatis,  Prostemum  lateribus  tantum  marginatum^ 
apice  Utvi, 

Long.  7i  millim. 

lehang. 

Lbbia  prattiana. 

L.  fusee  {Morawitx)  similis,  sed  multo  major  et  valde  difert 
thorace  antice  usque  ad  collum  rotundato-angvstato ;  L.  xantho- 
phansB  {Bates)  magis  affinis,  Oblonga,  postice  pauUo  dilatata, 
fusco-nigra,  polita ;  partibus  oris,  antennis  pedibusque  obscure 
rufo-testaceis,  femoribus  apice  plus  minusvefuscis  ;  eapite  rugoso 
et  sparsimpunctulato  ;  thorace  transversa  a  medio  usque  ad  collum 
rotundato-angustato,  angulis  anticis  nullis,  postice  viz  angustato, 
angulis  posticis  paullulum  obtusis,  lobo  basali  bretjissimo, 
dorso  transversim  ruguloso,  lateribus  late  explanatis  et  alte 
reflexis ;  elytris  acute  punctulato-striatis,  interstitiis  convexis, 
3*  bipunctatOy  apice  flexuoso-truncatis,  angulis  externis  breviter 
dentatis.  Tarsi  articulo  4*  longe  bilobato,  unguibus  8*  et  9* 
pectinatis.  Venter  versus  apicem  punctulato-pubescens. 
Long.  12  millim. 

This  species  connects  the  Asiatic  group  of  Lebia,  in  which  the 
thorax  is  wholly  rounded  anteriorly  (without  anterior  angles)  and 
the  outer  angle  of  the  elytral  truncature  dentiform,  with  the 
numerous  group  iv.  /3  of  Chaudoir's  Monograph  of  the  Lehiides,  in 
which  the  ely  tral  interstices  are  similarly  convex^  but  the  outer  angle 
of  the  truncature  rounded  &c.  X.  prattiana,  in  fact,  resembles 
much  a  large  L,  caligata  (Bates). 

Lebia  xanthophana. 

Lebia  xanthophana.  Bates,  Proc.  Zool.  Soc.  1888,  p.  382. 

Mr.  Pratt  has  sent  a  numerous  series  of  this  species  from  Ichang, 
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nearly  all  of  which  have  the  elytra  and  the  greater  part  of  the  under 
surface  black  (yar.  nigrans)^  which  seems  to  be  the  prevailing  form 
of  the  species ;  the  pale  yellowish  form  (described  as  L,  xanthophaa 
from  a  single  example)  being  therefore  a  variety. 

Libia  callitrema. 

L.  comitatse  (Bates)  ex  Japonid  proxime  affinia  et  similis,  Flavo- 
tesiacea,  elyiris  vitta  suturali  posHce  sensim  vel  subito  diiatata, 
paullo  post  scutellum  incipienti  et  ante  apicem  terminata,  nipra, 
etrigaque  abbreviata  apud  interstitium  Svum  injuscata  ;  capite 
kevi ;  tharaee  mediocriter  transversa  ab  angulis  anticis  rotun- 
dato^mpliato^  postice  via  perspicue  angustato  (lateribus  levis- 
sime  sinuatis),  angulis  posticis  rectis,  margine  laierali  late 
explanato^rejlexo,  lobo  basalt  mediocriter  elongatOj  dorso  vage 
sed  distincte  strigoso  ;  elytris  profunde  striatis  interstitiisque 
contexts.     Tarsi  articulo  4*  anguste  bilobato. 

Long.  6  miUim. 


April  16,  1889. 
Dr.  A.  GUnther,  F.R.S.,  Vice-President,  in  the  Chair. 

The  Secretary  exhibited  a  pair  of  a  fine  large  Buprestine  Beetle  of 
the  genus  Julodis  (Julodisjlnchi,  Waterh.)  (see  P.  Z.  S.  1885,  p.  64), 
of  which  a  single  specimen  had  been  previously  transmitted  by  Mr. 
B.  T.  Ffinch,  C.M.Z.S.,  in  1884,  from  Karachi. 

These  specimens,  likewise  transmitted  to  the  Society  by  Mr.  Ffinch, 
had  been  obtained  in  the  same  locality.  The  previous  specimen 
was  a  female.  The  male  was  similar  but  narrower  and  smaller.  It 
was  proposed  to  deposit  the  specimens,  in  Mr.  Ffinch' s  name,  in  the 
British  Museum. 


The  Secretary  also  exhibited  a  specimen  of  an  Insect  transmitted 
by  Mrs.  Talbot,  wife  of  Major  Talbot,  Consul  Greneral  of  Bagdad. 
Mrs.  Talbot  wrote  that  this  was  a  very  destructive  insect  which 
abounds  at  Bagdad,  and  was  called  by  the  native  gardeners  ''  Harub." 
It  was  seldom  seen  above  ground  and  made  long  burrows,  throwing 
up  the  earth  in  ridges  all  over  the  garden  and  destroying  a  considerable 
number  of  young  plants. 

Mr.  C.  O.  Waterhouse,  to  whom  Mr.  Sclater  had  submitted  the 
specimen,  pronounced  it  to  be  the  common  Mole-cricket  of  Europe, 
(iryUotalpa  vulgaris. 

Mr.  Sclater  made  some  remarks  on  the  animals  noticed  in  the 
Zoological  Gardens  of  Rotterdam,  Amsterdam,  and  Antwerp,  which 
he  had  recently  visited. 

In  the  Rotterdam  Gardens,  on  a  row  of  trees  immediately  adjoin- 
ing the  large  covered  Aviary  in  which  the   Night-Herons  bred, 
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a  colony  of  wild  Herons  {Jrdea  cinirtfa)  haJ  ktely  established 
itself,  and  tiow  numbered  24  pairs. 

In  Amaterdam  Mr*  Selater  was  much  interested  to  find  an  adult 
male  and  a  young  fen>file  of  the  fine  Antelope  TragefapkuM  ffratuM^ 
described  by  him  in  the  Society's  *  Proceedings '  for  1 81^3  (see  i*,  Z*  S. 
iHHtJj  p.  34,  pK  viii,),  remarkable  for  it^  long  extetided  hoofs. 
These  animals  were  named  in  Aniaterdani  Tragelaphus  decuta^  but 
wpre  certainly  not,  in  Mr,  Sclater's  opinion,  AntUope  decttia  of 
Riippell  (Nene  Wirh,  i,  p.  II,  L  iv,)»  They  had  been  received 
frotii  a  correspondent  on  the  Lower  Congo,  Olher  fine  species 
represented  in  the  Amsterdam  Gardens  were  Cams  jubaiuB  of 
BrRzil,  Pfdeifiit  ca^er  of  South  Africa,  PWis  servalitm^  Ogilhy 
(cf,  Selater,  P.  Z,  S,  IH74.  p,  495,  pL  Ixiiip),  from  the  Congn,  and 
Cojytkiiix  (ivingUoni^  G.  R,  Gray. 

Mr.  Schiter  had  abo  paid  a  visit  to  the  private  garden  of  Hcer 
BlaunW}  at  Westervald,  near  HilderMum>  and  inspected  ^ith  grent 
pleasure  the  herd  of  Gnns  (Catobirpas  gnu)  recently  spoken  of  by 
thut  geiktleman  hi  a  communication  to  this  Society  (mtprit  p.  2),  and 
the  other  htautiful  speeimcns  in  thiU  collection. 


Mr.  £.  T.  Newton,  F*Z.S,,  exhibited  a  tibio- tarsus  of  the  large 
eittnct  bird  Gastomis  kinassent  from  the  Woolwich  Beds  of  Croydon. 
The  specimen  had  parts  preserved  in  it  wliich  were  wanting  in  the 
type  (described.  Trans,  vol.  xii.  p.  143)|  and  consequently  the  length 
nf  the  bone  was  now  made  certain. 


The  following  papers  were  read  : — 


I,  Remarks  on  the  Zoo-geographical  Relationships  of  the 
Island  of  Palawan  and  some  adjaccut  Islands »  By  A,  H. 
Everett,  CM.Z.S. 

[Beeeired  Man^b  15, 1889.] 

(Plate  XXinO 

It  baa  been  customary  heretofore  to  regard  the  Island  of  Palawan, 
together  with  Balabac  and  the  numerous  snfaller  islands  which  lie 
between  South  Balabac  and  the  Mindoro  Straits,  as  fonidug  a  kind 
of  debatable  land,  of  which  the  fauna  was  not  sufficiently  well  known 
to  nliow  of  its  being  allnciited  debnitely  to  the  Phiilppiues  or  to 
Borneo  and  the  more  typical  sub-area  ol  the  Indo-Mabtyan  Sub- 
Region,  But  in  actual  ji  met  ice  thtr&e  isjandjs  have  been  treated  as  a 
part  of  the  Philippine  sub-area  by  the  authors  who  have  written  on 
the  zoology  of  the  latter,  though  until  lately  this  practice  was  fol- 
lowed simply  for  reasons  of  conveniei  ce,  and  not  as  expressing  the 
opinion  that  their  natural  Eon -geographical  relationship  lay  with  that 
group  ratlicr  than  with  Borneo- 

Quite  recently,  however,  Professor  J.  B.  Steere,  to  whom  we  are 
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bdebted  for  oar  first  acqiuintance  with  the  faana  of  the  islands  in 
question,  has  given  formal  expression,  in  a  prominent  scientific  journal, 
to  the  yiew  that  Palawan  and  Balabac  should  be  considered  as  cou- 
stitnting,  zoologically,  a  part  of  the  Philippine  Archipelago.  Prof. 
Steere,  having  proceeded  to  divide  the  Philippine  **•  Province "  of 
the  Indo-Malayan  Sub-Region  into  six  "  Sub-Proyinces,"  of  which 
the  sixth  or  Western  Sub-Province  "  includes  Balabac,  Palawan,  and 
perhaps  the  Cahimiaues,"  goes  on  to  state  that  "  this  Sub-Province 
has  evidently  received  a  large  portion  of  its  fauna  from  North  Borneo, 
through  Balabac,  at  a  comparatively  recent  date,  and  since  its  separa- 
tion on  the  north  from  the  rest  of  the  Philippines,  90  that  these 
genera  have  not  flowed  over  into  Mindoro  and  Luzon.  In  addition 
to  these  apparently  late  arrivals  from  Borneo,  the  Sub-Province 
possesses  a  large  number  of  peculiarly  Philippine  birds  and  mammals, 
which  show  it  to  be  an  integral  part  of  the  province."  So  that  it 
would  seem  from  the  above  extract  that,  in  Prof.  Steere's  opinion,  the 
fundamental  characteristics  of  the  fauna  of  the  Palawan  group  of 
islands  are  Philippine  rather  than  Bornean,  although  there  has  been 
a  comparatively  more  recent  and  very  considerable  invasion  of  Bornean 
forms ;  and  the  group  is  thus  for  the  first  time  pronounced  to  be 
soo-eeographically,  as  it  is  politically,  an  integral  portion  of  the 
Phihppine  sub-area. 

With  this  view  I  do  not  find  myself  able  to  concur,  and  it  seems 
to  me  that  such  evidence  as  is  available  on  the  subject  indicates 
rather  that  Palawan  and  the  other  islands  mentioned  by  Prof.  Steere 
have  never  been  directly  connected  with  any  part  of  the  Philippines 
since  the  former  received  their  existing  population,  but  that  they  have 
been  almost  certainly  so  connected  with  Borneo,  or,  more  correctly 
perhaps,  with  a  south-eastern  extension  of  continental  Asia,  of  which 
Borneo  formed  a  part.  It  appears  to  me  that  it  was  from  the  Bornean 
side  that  these  islands  received  their  original  fauna,  and  that  the  Phi- 
Uppine  element  is  the  foreign  element  and  the  one  of  comparatively 
recent  advent.  As  it  is  very  desirable  that  the  natural  relationship  of 
the  Palawan  group  should  be  placed  on  an  established  footing  as  soon 
as  possible,  1  propose  to  offer  briefly  for  consideration  the  grounds 
which  seem  to  me  to  justify  the  definite  inclusion  of  these  islands  in 
the  western  8ub«area  of  the  Indo-Malayan  Sub-Region. 

A  glance  at  the  accompanying  map  of  the  Palawan  group  (Plate 
XXIII.)  demonstrates  at  once  that  these  islands,  together  with 
Cagayan-Sulu  and  Sibutu  (which  have  been  also  looked  upon  as 
zoologically  Philippine  until  recently),  are  all  intimately  connected 
with  Northern  Borneo  by  a  very  shallow  submarine  bank,  the  depth 
of  the  sea  on  which  is  generally  less  than  50  fathoms,  and  nowhere 
exceeds  100  fathoms  continuously  through  the  straits  intervening 
between  the  China  and  Sulu  seas.  At  the  100-fathom  limit  the 
bed  of  the  ocean  abruptly  plunges  down  to  depths  ascending,  in  the 
Mindoro  and  Sibutu  straits,  500  fathoms,  and  in  the  Sulu  sea  1900 
iathoms,  thereby  forming  a  profound  gulf,  which  completely  severs 
all  the  bUnds  above  mentioned  from  any  connexion  with  the  Philip- 
»  'Nature/  Nov.  1888,  pp.  37,  38. 
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pines.  The  significance  of  such  a  condition  of  things  in  the  sub- 
marine geography  of  the  area  between  Borneo  and  the  Philippines  is 
too  well  understood  to  render  it  necessary  to  enlarge  upon  it  here ; 
and  if  the  settlement  of  the  point  at  issue  depended  upon  considera- 
tions of  physical  geography  alone,  it  would  probably  be  at  once 
conceded  by  all  that  to  include  the  Palawan  group  as  an  integral 
part  of  the  Philippine  sub-area  is  to  draw  a  purely  arbitrary  line  of 
delimitation  somewhere  through  the  Balabac  straits  and  to  the 
westward  of  Cagayan-Sulu  and  Sibutu,  instead  of  adopting  the 
natural  boundary  which  soundings  demonstrate  to  exist  already  in  the 
Mindoro  and  Sibutu  straits. 

But  the  geographical  evidence  for  the  connexion  here  advocated, 
though  valuable  in  so  far  as  it  shows  that  a  very  slight  elevation  of 
the  sea-bed  would  suffice  now,  and  may  have  sufficed  in  the  past,  to 
join  the  Palawan  group  to  Borneo,  while  one  of  considerable  magni- 
tude would  be  required  to  effect  a  junction  with  the  Philippines, 
is  not  of  convincing  weight  unless  it  can  be  shown  that  it  is  con- 
firmed by  the  characteristic  features  of  the  Palawan  fauna.  For  if 
we  were  to  rely  on  the  argument  of  physical  geography  alone,  we 
should  be  confronted  with  the  fact  that  Celebes  might  just  as  well 
be  regarded  as  having  been  directly  connected  in  recent  geological 
time  with  Borneo,  since  that  island  also  is  apparently  linked  to  the 
latter  by  a  broad  band  of  submarine  bank,  on  which  the  soundings 
are  everywhere,  so  far  as  is  ascertained,  less  than  100  fathoms.  And 
as  this  argument  might  be  advanced,  and  this  bank  in  the  Straits  of 
Macassar  is  a  real  difficulty,  in  view  of  the  extreme  dissimilarity 
of  the  faunas  on  either  side  of  that  strait,  I  Qiay  be  permitted  to 
digress  for  a  moment  before  proceeding  to  examine  the  Palawan 
fauna,  and  to  point  out  that  in  consequence  of  local  circumstances, 
which  are  absent  in  the  case  of  Palawan,  this  apparent  evidence  of 
a  recent  land-connexion  between  Borneo  and  Celebes  is  susceptible 
of  being  otherwise  interpreted.  The  interpretation  has  been  suggested 
by  Mr.  Wallace,  who  remarks ':  **  The  southern  portion  of  the  Straits 
of  Macassar  is  full  of  coral  reefs,  and  a  shallow  sea  of  less  than 
100  fathoms  extends  from  Borneo  to  within  about  40  miles  of  the 
western  promontory  of  Celebes;  but  farther  north  there  is  deep 
water  close  to  the  shore,  and  it  seems  probable  that  a  deep  channel 
extends  quite  through  the  straits,  which  have  no  doubt  been  much 
shallowed  by  the  deposits  from  the  great  Bornean  rivers  as  well  as 
by  those  of  Celebes  itself.  Southward,  again,  the  chain  of  volcanic 
islands  from  Baly  to  Timor  rise  out  of  a  deep  ocean,  the  few  soundings 
we  possess  showing  depths  of  from  670  to  1300  fathoms  almost 
close  to  their  not  them  shores.  We  seem  justified  therefore  in 
concluding  that  Celebes  is  entirely  surrounded  by  a  deep  sea,  which 
has,  however,  become  partially  filled  up  by  river-deposits,  by  volcanic 
upheaval,  or  by  coral  reefs.  Such  shallow  seas,  where  they  exist, 
may  therefore  be  due  to  antiquity  and  isolation,  instead  of  being 
indications  of  a  former  union  with  any  of  the  surrounding  islands." 
The  rainfall  in  Borneo  is  enormous,  and  the  country  is  largely  made 
>  •  laland  Life/  p.  423. 


1^9.]  RELATIONSHIPS  OF  PALAWAN  ISLAND.  223 

up  of  soft  decomposable  rocks  which  are  readily  degraded  b^  denu- 
datioiud  agencies ;  and  no  one  who  has  watched  the  larger  rivers  of 
the  island  ineessantlj  discharging  their  yellow  mud-laden  floods 
seawards  will  be  disposed  to  doubt  that  they  must  have  done  much 
towards  shallowing  of  the  Macassar  strait.  But  this  agency  cannot 
be  called  in  to  explain  the  existence  of  the  shallow  bank  connecting 
Borneo  with  the  Palawan  group  ;  for  all  the  rivers  discharging  on  to 
this  bank  are  of  quite  insignificant  size,  and  therefore  it  may  be 
regarded  as  having  formed  for  some  time  past  a  permanent  feature 
in  the  local  geography,  whereas  the  Macassar  bank  is  a  recent  feature 
still  in  process  of  construction.  The  Palawan  bank  may  have  beeti, 
and  almost  certainly  has  been,  submerged  far  below  its  present  level ; 
hot  the  probability  is  equal  that  it  has  also  been  elevated  into  dry 
land  and  a  temporary  junction  formed — perhaps  more  than  once — 
with  Borneo. 

Proceeding  now  to  inquire  what  light  is  thrown  upon  the  con- 
nexion of  Pdawan  with  Borneo  on  the  one  side  or  the  Philippines 
<m  the  other  by  the  characteristics  of  the  fauna  of  the  Palawan 
group,  we  are  met  with  the  difficulty  that  the  only  classes  of  animals 
urom  these  islands  which  are  fairly  well  known  are  the  mammals 
and  the  birds.  On  the  other  hand  evidence  derived  from  the  distri- 
butional relationships  of  these  two  classes  has  admittedly  a  high 
▼aloe  for  the  purpose  in  view.  The  mammals  which  are  known  to 
exist  in  the  Palawan  group  are  the  following  : — 

1.  Macacus  cynomolgus    ...  Common  to  Philippines  and  Indo-Malaya proper. 

2.  Felis  minuta Indo-Malaya  Proper  and  I.  of  Negros. 

3.  ParadoxuTUB  pkUippensis  Ck>mmon  to  Philippines  and  N.  Borneo. 
A,  ArelictisbinturoHg    Nepal  to  Borneo. 

5.  Htrpestet  hrachvurua   ...  Malay  Peninsnla  and  Borneo. 

G.  Mydmu^  sp.  Qy   Sumatra,  Java,  and  N.  and  E.  Borneo. 

7.  iJkra,  sp Genua  abundant  in  N.  Borneo. 

8.  Tragulus  javanieus  Indo-Malaya  Proper  and  I.  of  Balabao. 

9.  Sus,  sp Q^nus  common  to  Philippines  and  Borneo. 

10.  Sciuropferua  cUborUger  ...  Nepal  to  Oambodja. 

\\.  Sciunu  tteerii  AUied  to  iS./err»^Met<«  of  Assam,  Burmah,  and 

Siam. 

12.  Mm,  8p Genus  common  to  Philippines  and  Borneo. 

18.  Hy$trix  pumila Genus  abundant  in  N.  Borneo. 

14.  Tupaia  javanica   Indo-Malaya  Proper.    Abundant  in  Borneo. 

15. faruginea Indo-Malaya  Proper.     Abundant  in  Borneo. 

Ifl.  Pieropus  hypomelanus  „.  Philippines,  Borneo,  Celebes,  and  N.  Guinea. 

17.  Keriwuia  hardwickii   ...  India,  Java,  Borneo. 

18.  Mani*,  sp G^enus  very  abundant  in  N.  Borneo. 

The  above  enumeration  shows  that  the  Palawan  group  possesses  a 
mammalian  fauna  (exclusive  of  Bats)  comparable  in  variety  of  species 
and  genera  with  that  of  the  entire  Philippine  Archipelago.  Of  the 
species  composing  this  fauna  only  one,  the  Paradoxure,  namely,  can 
be  regarded  as  a  distinctively  Philippine  species,  and  even  that  one 
occurs  also  in  Northern  Borneo.  The  remaining  mammals,  after 
patting  on  one  side  those  which  are  common  to  the  Philippines  and 

'  Thit  animal  has  never  been  actually  obtained,  I  believe,  by  any  oolleotor, 
but  it  has  fireqaenUy  been  described  to  me  by  Europeana  as  well  as  by  natives. 
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Borneo,  are  all  identical  with  or  allied  to  species  inhabiting  the  latter 
island  or  other  parts  of  Indo-Malaya  proper.  Not  one  of  the  few 
mammals  which  are  peculiar  to  the  Philippines  is  known  to  occur  in 
the  Palawan  group.  On  the  other  hand  the  genera  Hyatrixj  ManiM, 
and  MydauSi  which  are  such  as  require  a  continuous  land-connexion 
to  enable  them  to  migrate  from  one  area  into  another,  and  which  are 
all  very  abundantly  represented  in  Northern  Borneo,  do  occur  in 
Palawan,  while  none  of  them  have  been  recorded  as  existing  in  the 
Philippines.  So  that  a  study  of  the  relationships  of  the  mammals 
of  the  Palawan  group  seems  to  show  that  this  portion  of  the  fauna 
was  derived  from  Borneo  and  western  Indo-Malaya  and  not  from 
the  Philippines  ;  and  not  only  so,  but  that  continuous  connexion  by  ] 

land  with  Borneo  must  have  existed  so  as  to  enable  some  of  the  ^ 

genera  which  we  find  in  Palawan  to  have  reached  that  island.     It  ' 

may  be  argued  that  had  such  continuity  of  land-surface  existed  within 
the  lifetime  of  the  present  fauna,  the  mammals  of  Palawan  could 
not  fail  to  be  far  more  numerous  than  is  known  to  be  the  case.  But 
the  actual  junction  may  have  been  of  too  brief  duration  to  allow  of 
the  migration  of  a  large  number  of  species ;  or,  as  is  far  more 
probable,  the  mammals  were  at  one  time  sufficiently  numerous,  and 
they  have  since  been  almost  extinguished  by  a  general  submergence 
of  the  Palawan  group.  There  is  reason  to  believe  that  the  Island 
of  Borneo  has  undergone  in  comparatively  recent  times  a  submer- 
gence to  a  depth  of  probably  not  less  than  1000  feet,  from  which 
it  is  now  recovering ;  and  since  Palawan  appears  to  be  partaking  in 
the  present  elevatory  movement,  it  is  reasonable  to  conjecture  that 
it  partook  also  in  a  less  or  greater  degree  of  the  preceding  subsidence, 
in  which  case  the  group  must  have  been  reduced  to  a  chain  of  steep 
islets  affording  no  scope  for  the  continued  existence  of  a  varied 
mammalian  fauna. 

Passing  now  to  the  birds,  we  find  that  the  total  number  of  species 
authentically  recorded  from  the  Palawan  group  amounts  to  161  \ 
which  may  be  tabulated  as  follows. 

Table  I. — Showing  the  Palawan  Species  which  are  common  to 
Borneo  or  other  parts  of  western  Indo- Malaya  and  to  the 
Philippines,  together  with  the  Species  which  are  of  wide  general 
distribution  or  are  migrants  from  Continental  Asia. 


1.  Phylloscopus  borealis 

2.  Acrocephalus  orientaliB. 

3.  Monticola  solitaria. 

4.  Cisticola  cistioola. 
6.  Motacilla  flava. 

6.  Anthus  maculatus. 

7.  guatavi. 

8.  PericroootuB  cinereus. 

9.  Lala^eterat. 

10.  Hemichelidon  aibirica. 


11.  Musioapa  ^iseisticta. 

12.  Hvpothyfui9  occipitalis. 

13.  Culicicapa  cejlonensis. 

14.  Hirundo  gutturaliB. 

15.  javanica. 

16.  Stumia  violacea. 

17.  Artamus  leuoorbynchos. 

18.  Chietura  gigantea. 

19.  Coilocalia  fuciphaga. 

20.  EurystomuB  orientaliB. 


^  I  exclude  Parus  ekfjans,  because  the  accuracy  of  the  Palawan  locality  is 
very  doubtful,  and  Turnix  raynaldi^  which  Mr.  Ogilvie-Grant  assures  me  is 
identical  with  T.  nigre^em. 
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Table  I.  (continued). 


21.  Aloedo  benealensis. 

22.  Halcyon  cMoriB. 

23.  Coeulus  canonis. 

24.  Hieroooocjx  stronuiu. 
26.  Caoomontin  merulinus. 

26.  Circus  spilonotuB  (?). 

27.  ABtur  triTirgatus. 

28.  Bntastur  indicus. 

29.  Haliaetus  leucogast«r. 
90.  PemiB  ptilonornynchus. 
31.  Fklco  communiB. 

92. BeTems. 

33.  Pandion  haliaetuB. 
3i.  Fregata  minor. 
36.  Ardea  sumatrana. 

36.  Herodias  intermedia. 

37.  BubulcuB  ooromanduB. 
88.  ButoridcB  javanica. 

39.  GorBachiuB  melanolopbuB. 

40.  OhaloophapA  indica. 

41.  Calcenas  nicobarica. 

42.  Oarpophaga  snea. 
43. Dicolor. 

44.  Treron  Temans. 

4&  PtilopiiB  melanocepbalus. 

46.  Megapodius  cumingi. 

47.  GkifluB  bankiva. 

48.  Excalfactoria  chincnsiB. 


49.  Rallina  fasciata. 
iiO.  Erythra  pliccnicura. 

51.  (Edicnomus  niagnirostris. 
r)2.  Gliireola  orientalis. 
r>3.  CharadriuB  fulvuK. 

54.  Squatarola  helvetica. 

55.  Eudromias  veredu. 

50.  jEgialitid  geoffroji. 

57.  mungolica. 

58.  dubia. 

59.  cantiana. 

60.  peroni. 

61.  StrepBilas  intor])rc8. 
({2.  Gallmago  megala. 

63.  Limicola  platyrhyncba. 

64.  Tringa  Bubininuta. 
65. ruficoUis. 

66.  TringoidcB  hvpoleucuf<. 

67.  Totauiia  cnliclriM. 

68.  brevipcs. 

69.  ^lareola. 

70.  Terekia  cincrea. 

71.  NumeniiiB  lineatus. 

72.  variegntuB. 

73.  Sterna  bcrgii. 

74.  inelanaucheii. 

75.  iVnouB  stoliduB. 


Table  II. — Showing  the  Palawan  Species  which  are  identical  witli 
or  allied  to  Species  inhabiting  the  Pliilippincs,  Sanghir,  Celebes, 
&c.,  but  which  are  not  found  in  l^orneo  or  western  Indo-Malaya, 
except  as  migrants  or  stragglers.  Species  peculiar  to  the  Pa- 
lawan group  are  distinguished  by  the  prefix  of  a  dagger. 


tl.  OrioloB  paluwnneuBis. 
t2.  ParuB  amabiliH. 

3.  LaniuB  luzonicnns. 
t4.  Chibia  palawanensiii. 

5.  Rhipidura  nigritorquis. 
t6-  ZeocephuB  cyanesccns. 

7.  Culicicapa  panavennB. 
+8.  Sipbia  lem priori  (S.  ramsayi), 
t9.  .£thop^ga  Bhelleyi. 
10.  Cinnyna  sperata. 
+11.  aurora. 

12.  Myzanthe  pygmica. 

13.  Oxycerca  everetti. 

14.  Oalomis  panayeneiH. 

15.  Corona  philippina. 

16.  Pitta  atncapilla. 


17.  Pitta  erythrogastm  (P.  propin- 

t/un). 

18.  Collocnliji  troglodyli's. 

?  10.  Caprimulgus  manillensie. 

+20.  ChrysocolnptCH  erytlirixjopbulus. 

21.  PclargopBifi  gouldi. 

22.  KudynaniiB  mindanonsis. 

23.  Cncatua  bainnturopygia. 
t24.  PrionitiiruH  cyanioeps. 

25.  Tanygiiathu8  liizoniensi!*. 
20.  Soops  everet ti  {S.fii/it/i7WAu). 

27.  Spizactus  i)bili])pcn8is! 

28.  Turtur  dussimiieri. 

29.  MmTopygia  tenuirostris. 

30.  Ptilopiw  lechlancberi. 

31.  Turnix  nigrescens. 
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Tartar  lU,-  ^)hnwinff  the  PftlAwan  Spedea  which  are  identiad  wi& 
or  allied  to  SppripH  iiihRhitiii|i^  Borneo  or  western  lodo-Mibyii 
bfit  which  are  not  found  in  the  Philippine!!  except  M  migniiti 
or  ftfrnt^f^ioTH,  Hperien  peculiar  to  the  Palawan  group  are  dii- 
rins^iiiHhpd  hy  the  prefix  of  a  dagger. 

'3.  r)rfhf»ti>iiTii8  rulirrtp^. 
K'»    VIix*imi«  wt>/jfli. 
•■  [.    TiinliuiM  r.ilItWiiiK. 

^♦».   Anur'ijiwi-i  miKTi'ii'OjH. 
*"7.    Till**  .^trun  in*']i«. 

/<.     Vfu'ni|iM-l  IllPliin<M!Pph:lllH. 

K>.  rriiiiKiT  iVaU'.r. 

•"10.  (Hil.tWillK'TMill. 

Ml.  J'yiMi'iTif.f.iK  PiiinrpirrnnM. 

\'<i.  /Ki<iMiin>i  VI  rid  I. 4. 

Mif.  (Milorr»|>Mif«  p:ilawAnpiiHiii. 

Ml.  IrfiiA  fwrv^kiHlij. 

ITi.  OrioiiM  xariMionotim. 

Hi.  Drridroplnia  fnintiilii*. 

M7.  ltjlot^rj»o  wliifi'hiMKli. 

IH.  ItiifliaiiK'i  Irufdiilmv^COa 

\SK  ArtfiiiiidrM  miiiiiitriMmi^. 

lJt».  iVrirnx'thiA  iijiiriM. 

'Jl.  <  Vvplr>ifi|iliii  iii'iiilii*. 

■J'-.  Ni)i|ii»i  fvitiMitiiiis. 
'•..*.'l  rriMiiinm. 

'J  I.  <Uiiil)vi4(rlliiii  iti(«it;ni*i, 

*J."».  \lllhrp|»lri  IIIMl:l(*itMMIi4. 

I'.Ti.  \r'H*liiii>t)irrti   dilnlioi*. 

I  'Si.  I'riMiKH'hilu!*  joliHiinir. 

*2^.  MiiMiM  iilri«'iipillii. 


t2».  RnUhM  paUwaneoM. 
^^).  Comne  piuilhk 

ol.  ButrachoHtoinus  comutua. 

'•l'±  Caprnnulgiu  nucruru*. 

:;:>.  Mulleri  picas  pulTeruIentUik 
t-:i4.  Tliriponax  hargitti. 
♦"o."*.  Tiga  cTeretti. 

:it».  .\loedo  artiatiea. 

'.ft,  Oyr  ruAdona. 

3h.  Halcyon  cvtromanda. 

:«».  pileata. 

t4<).  Ant.hracocero0  lemprieri. 

41.  Ciiciilufl  ionneratu 

42.  SiiniiculiM  lugubris. 

4;{.  Chryiooooejx  zaathoriiynehiii^ 

44.  Kuc^amiB  malayana. 
M.'».  Dryoooccyx  hamngtoni. 

4f(.  GMitroooccjrx  jaTanenna. 

47.  —^  ouryoercua. 

ts.  Ninox  scutulata. 
*  VX  Svniiiiiii  whit«lieadi. 

.'(<).  Spiznoturt  liimuietua. 


t,M. 


Spiloruis  bacha. 

lioxa  louoopias. 

Tiirtur  tigrina. 

'rn*mii  iia^icsi. 

1*1)1  vplpvtron  uaiH>leum8  ^ 


A  rouNidoratinn  o\  thr  t'orcirnini*  tnh)o»  lovoaU  the  tact»:  (l)that 
I  ho  onl\  two  j/r/ir-ni  ot*  birds  which  aro  oontincd  to  the  Pialawan 
^itui}).  unuirly  /)fv/iu>>iV(/a*  niid  /Vi/uciVA/a,  are  allied  to  genera 
hrln^iui;  (o  thoi\[>ioal  Indo-Malavau  tiiul  not  to  (he  PhiUppine 
duh  Hiv.t ;  v'-^'^  <1^A(  the  pri'ptiudomiKV  ot'  the  fpMet  belonging  to 
(ho  toinu r  Mih  au^a  over  (l)o:»o  Mou^iua:  u>  the  latter  is  as  55  to 
:«1  «  ,iud  ^««^  k\\M  \\W\xa$  of  (ho  ;U  rhilii'^'iue  5pecies  oolr  9  havv 
\;«n«'d  and  K^vn'.o  d,s(\iM  tor:it$  Kv;;cin<\i  to  the  INdawan  gToapw 
»>,*  ton,-!  1  :a;\  ^*  01  ;i\o  /."»  l*or.:o  :i  *ii.i  «e«eru  Inis>-MalaTan 
5;Sv;o*  hAxo  iV,;is  \A;-.fv..  :hc  xat'jivIou  Iv:;.*:  xlio,  u  a  pfoeral  rnle^ 
?vo'v  .  :w..,\o.  r.-.  oV.ArvoVr  :h^ ;  :<  :>.."   cx<»f  wi:h  she  PhiZippine 


4     >-iL<  -..•vi 


V  jl:  "  .5  v>r-.y  2A»  a  aanevr 


* V \v  0'^ .     V . V  *.*  :  V, .  >v  ■  4 0 :  > 


:-=?f«"H^ 


>  cv'xrrr  i;T:-Jcntrr 


\  '  .v  .'.f  ^■>i,5>  ,-.»ir«  .'!,■».    :  I    fcT    ».:.fi^s»  r*  Mii  t«*iiann£  nfKa- 
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inqmry  loto  fche  physical  geogrnphy  of  the  group  and  the  relationship 
of  ihe  mnmmalmn  fauna ;  and  they  appear  to  me  to  be,  when  laken 
togt^ther,  of  suiiicit at  weight  to  jtiiittty  the  tnctuiion  cf  tlie^e  isfaiiile 
definitely  as  an  integral  portion  of  the  Borneau  group  in  tiie 
weatern  sub-arefi  of  Indo-Maluvft,  and  this  itotivlthstaniiing  the 
probability  that  future  resetirch  may  show  that  in  some  ctasees  of 
animali  the  Philippine  element  prepouderales,  aud  that  many  of 
the  small  low  talets  immediately  confronling  ihe  Philippines  on  the 
easteru  margin  of  the  Bornean  bank,  such  as  the  Cuyo^^  no  longer 
Tetmn  any  trace  of  their  original  western  element. 

If  the  origin  of  the  Piilawan  fauna  here  suggested  be  tlie  true 
one,  then  the  highlands  which  are  ^till  wholly  unexfdored,  and  which 
attain  to  an  elevation  of  betweeu  SOflO  and  7000  feet,  will  probably 
be  found  to  exhibit  a  yet  more  marked  predominance  of  Borneau 
forms  than  is  presented  by  the  low  coimtry. 

The  islands  of  Cagayan-Sulu  and  Slbutu,  which  have  been  treated, 

like  Palawan,  as  belonging  to  the  Philippines,  should  be  regarded 

limitarly    as    nalurai    component   portions   of  liie   Bornean  group. 

!rhey  are    both   lituated  on  the  edge  of  the   fringing  submarine 

bank  of  north -eastern  Borneo.     The  first  named   has  been  vi  suited 

by  Dr-  Gnillemard,  who  obtained  a  small  cotleetiun  of  the  birds, 

comprising  15  species,  aud  who   pointed  out'   that,  judging   from 

the  pobitiau  of  the  tsjlrind  and  the  character  of  it»  avifauna,  it  should 

he  regarded  as  related  to  tbe  Bornean  instead  of,  as  heretofore,  to  the 

Philijipine  group^     The  only  peculiar  specie's  obtained  was  Mixornitt 

ca^opanensht  a  representative  form  of  M.  borjieensh.    The  Island 

of  Sibiitn  has  never  been  visited  by  a  naturalist^  and  althuugh  of 

^Diall  extent  it  is  of  interest  in  new  of  its  close  proximity  to  the 

southern  extremity  of  the  Philippine  Arcliipelaj^o,     Dr.  Guillemard, 

a^iu,  was  the  first  to  show ''  that  this  island  should  probably  be 

oonsidered  as  an  outlying  portion  of  Borneo ;    and  as   his  remarks 

c^ontain  alt  the  information  ahont  it^  I  cannot  do  better   than  mmte 

'^liem,  premising  that  the  Tawi-Tawi  Islands,  of  which,  in  political 

•ography,  Sibntn  is  one^  form  the  south- western  extension  of  the 

uUi  Archipelago,  which  is  admittedly  Philippine  in  the  character 

f  its  fauna.     Dr.  Guilleinard  says  ; — '^  West  of  Tawi-Tawi  tlie  level 

f  the  sea-bottom   completely  changes,  deptbs  of  100   Jwlhoms  or 

lore  being   obtained  close  in-shore^  while  in  the   fairway  of  the 

^3 1  rait  (the  Sibutn  Passage)  Captain   Chiaimo  was  unable  to  get 

l=»ottom  at  500  fathoms.     The  distance  across  the  Strait  is  about 

M.  8  miles,  and  the  surveys  hitherto  made  ^eem  to  show  an  equally 

^z»recipiton3  slope  of  the  eaitern  banks  of  Sibutu  Island*     We  are  at 

^i^regeut  without    exact   iiiformaiion    as  to  the  soundings    between 

S^^ibuluand  Borneo,  one  point  of  which,  Taujong  Lahian*  is  distant 

«:^aij  20  miles;   but  as  many  islets,  reefs,  and  sand-cays  are  known 

^^o  intervene,   it  is  almost  certain  that  they  are  not  of  any  great 

«lepih.     This  Sibutu  Passage  thus  seems  to  be  the  natural  delimit  a- 

'^on  of  the   Philippine  Archipelago,  and  though  of  the  only  two 

wpecies  (of  birds)  obtained,  or   said  to  have  been  obtained,  from 

*  F.  Z.  S.  1685,  p.  4ia  =*  P.  Z.  SaS85^  p.  260. 
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Sibtitu  I.,  Orloius  chinmsU  and  Sarcops  cahu$i  the    ktter  at  leiit 

is  purely  Philippuie,  I  can  not  help  thinkiitg  that  a  more  extended 
knowledge  of  its  aviranna  would  prohablj  show  a  preponderance  of 
western  rather  than  eastern  !!if>ecie9*  " 

In  coiicludtng  ih  is  sketch  of  the  grounds  upon  which  lam  induced 
to  consider  Palaw^an  and  the  other  islands  above  mentioned  as  com- 
ponent parts,  fronia  zoo-geagraphicMl  point  of  view,  of  the  Borneflu 
group,  I  may  mention  thnt  I  hope  to  be  able  to  obtain  a  small 
collection  from  the  mountains  of  Palawan  before  long,  and  also  aoe 
from  Sibutu. 


2.  On  the  Mammah  of  Mauiit  Kina  Balu,  North  Borneo. 
By  Oldfield  ThomaSj  Natural  History  Museum, 

[BeedT^d  April  2, 1889.] 

(PlHte  XXIVO 

The  M  ft  m  ma  Is  described  in  the  present  paper  formed  part  of  the 
large  zoological  coUpciions  made  during  \^S7  and  liriHH  on  the  great 
mountain  Kina  Balu  In  North  Borneo  by  Mr.  John  Whitcbead, 
a  gentleman  who,  although  primarily  an  ornithologist,  yet  wisely 
collected  whatever  Mammals  he  was  able  to  obtain  in  that  most 
interesting  and  as  yet  unknown  part  of  the  island- 

The  species  of  which  specimens  were  obtained  number  21*  Of 
these  5  were  new  to  science,  and  5  more  were  new  to  Borneo,  thus  in- 
creasing the  known  Mammal  fauna  of  the  island  by  no  less  than  1  L 
The  large  number  of  new  species  is  a  most  remarkable  fact,  and  one 
that  shows  how  far  we  stilt  are  from  anything  like  a  complete 
knowledge  of  the  smaller  Mammalia  and  their  distribution  ;  and  this 
is  especially  the  case  with  the  Rodetils,  to  which,  as  usual  in  such 
cases,  the  majority  of  the  new  forms  belong* 

Until  more  ts  known  of  the  mammals  inhabiting  the  other 
mountains  of  Borneo,  it  is  not  possible  to  draw  any  genera!  geo* 
graphical  deductions  from  the  present  collection  ;  but  it  may  be  noted 
that,  of  the  additions  to  the  Bornean  fauna,  one  species  was  pre- 
viously only  known  from  the  Himalayan  region,  where  also  is  found 
the  nearest  ally  of  one  of  the  new  species,  two  are  SumatraDj  one  is 
Jftvan,  and  one  occurs  in  Celebes. 


L  Semsopituecus  uoset,  Thos,  P,Z.  S,  18SS^,  p.  159,  pL  ivi, 

a.  Skull,  4000  feet. 

The  only  other  locality  known  fur  this  species  is  Baram,  on  the 
coast  at  the  junction  of  Brunei  and  Sarawnkj  where  the  type  specimen 
was  obtained  by  Mr.  Charles  Hose.  The  present  skull  u  that 
mentioned  in  the  original  description  {mpra,  p.  159). 
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2.  Cynofterus  ECAUDATU8,  Tcmm. 

a.  3000  feet.    29/3/88. 

Previously  only  known  from  Sumatra.  This  species  may  be 
readily  distinguished  from  the  somewhat  similar  C  lucasi,  Dobs.  ^, 
bj  its  rather  smaller  size,  by  not  possessing  any  trace  of  a  tail,  and  by 
the  attachment  of  its  wing-membrane  to  the  distal  third  of  the  first 
phalanx  of  the  hallux  instead  of  to  its  base. 

3.  TUPAIA  FBRRU6INEA,  Raffl. 

a-h.  3000  feet.    3/87. 
c.  8000  feet.     5/2/88. 

4.  Hylomys  suillus  dorsalis,  Thos.  Ann.  Mag.  N.  H.  (6) 
ii.  p.  407(1888). 

a.  d .  8000  feet.    2/88.     Type  of  var. 

b.  d .  8000  feet.     9/2/88. 

c.  3000  feet.     21/3/88. 

Essential  characters  as  in  the  typical  variety,  but  with  a  more  or 
less  distinct  black  line  running  from  between  the  eyes  down  the  neck 
to  the  middle  of  the  back. 

Dimensions: — Head  and  body  (c.)  116  millim.;  tail  16;  hind 
foot  25. 

Since  all  the  five  or  six  specimens  of  Hylomys  obtained  on  Kina 
Balu  show  a  black  dorsal  line,  sometimes,  it  is  true,  faint  and  in- 
distinct, but  always  present,  I  believe  this  to  be  a  valid  geographical 
race,  characteristic  at  least  of  Mount  Kina  Balu,  if  not  of  the  whole 
of  Borneo,  whence,  up  to  the  present,  no  other  specimens  have  been 
obtained.  It  should  be  stated,  however,  that  Dr.  F.  A.  Jentink,  of 
the  Leyden  Museum,  where  the  type  of  ff,  suillus  is  preserved, 
believes  it  to  be  not  worthy  of  separation  from  that  animal ;  but  as 
he  is  inclined  to  give,  in  certain  other  allied  groups,  rather  less  im- 
ponance  to  the  presence  or  absence  of  a  dorsal  streak  than  appears 
to  me  correct,  I  do  not  as  yet  feel  disposed  definitely  to  withdraw 
the  merely  varietal  name  already  given  to  the  Kina  Balu  Hylomys, 

The  true  Hylomys  suillush&a  been  recorded  from  Burma,  the 
Malay  Peninsula,  Sumatra,  and  Java. 

5.  Chimarrooale  himalayica,  Gray. 

a.  Ad.  sk. 

The  occurrence  of  this  fine  Water-Shrew  on  Mount  Kina  Balu 
is  a  most  interesting  fact,  and  affords  a  remarkable  instance  of  the 
relation  that  the  fauna  of  the  mountainous  regions  of  the  Malay 
islands  bears  to  that  of  the  Himalayas.  The  species  has  previously 
only  been  recorded  from  Sikhim,  Assam,  and  the  Katchin  Hills  in 
the  North  of  Burma.  The  Bornean  specimen  is  rather  smaller  than 
the  type,  its  hind  foot  measuring  only  20  millim.  in  length  as  against 
22*5,  but  ia  otherwise  identical;  this  difference  in  size  is  very 
probably  only  sexual. 

»  Ann.  Mag.  N.  H.  (5)  vi.  p.  163  (1880). 
Proc.  Zool.  Soc.— 1889,  No.  XVI.  16 
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6.  Crocidura(Crocidura),  sp.  inc. 

a-c.  1000  feet.     1887  and  1888. 

In  the  present  state  of  our  knowledge  I  am  unable  to  name  these 
Shrews  with  certainty.  They  are  allied  to,  but  markedly  larger 
than,  CfidigtHOsa^  Blyth. 

7.  Ptbromys  NITIDU8,  Desm. 

a.  Very  young.     3000  feet.     4/88. 

8.  SciURUs  BicoLOR  BPHiPPiUM,  Temm. 
a.   $.  3000  feet.     14/3/88. 

9.  SciURUs  PREV08TII,  Desm. 

a,b.  1000  feet.     March,  1887. 
c,d.  1000  feet.     1888. 

a,  6,  and  c  are  of  the  grey-backed  form  of  this  species,  and  d  of 
the  black  form,  **  S,  pluto.  Gray." 

10.  SciuRUS  JENTINKI,  Thos.  Ann.  Mag.  N.  II.  (5)  xx.  p.  129 
(1887). 

a.  ?.  3000  feet.     14/2/87.     Type. 

b.  3000  feet.     14/2/87. 
Native  name  "  Tigae." 

Size  about  equal  to  that  of  S.  tenuis,  Horsf.  General  colour  of 
upper  surface  yellowish  grey,  strongly  suffused  with  orange  on  the 
head  and  along  the  centre  of  the  back.  Hairs  dark  slaty  grey  for 
four  fifths  of  their  length,  their  tips  yellow  or  orange.  Face  grey, 
but  with  a  white  rim  round  each  eye.  Ears  extremely  short,  rounded, 
their  edges  white  or  pale  yellow,  and  standing  out  in  marked  contrast 
against  a  patch  of  wholly  black  hairs  situated  just  behind  them 
on  the  sides  of  the  neck.  Hairs  of  chin,  chest,  and  belly  slaty  grey 
basally,  dull  yellowish  white  distally  ;  line  of  demarcation  on  sides 
quite  gradual.  Limbs  coloured  as  in  S,  tenuis  ;  hind  soles  hairy  for 
tneir  proximal  8  millim.  Tail  slender,  the  hairs  being  comparatively 
short,  only  about  10  or  12  millim.  in  length  ;  these  hairs  are  broadly 
ringed  with  orange  basally,  and  have  a  black  subterminal  and  a 
white  terminal  band. 

Incisors  dark  yellow  above  and  below  ;  premolars  ^  ;  molars  rather 
smaller  and  lighter  than  those  of  S.  tenuis. 

Dimensions  of  specimen  a,  a  female,  preserved  in  skin  : — 

Head  and  body  140  millim. ;  tail,  without  hairs  103,  with  hairs 
136 ;  hind  foot  32*5  ;  ear,  above  crown  4*0. 

Skull :  tip  of  nasals  to  bregma  25  ;  greatest  breadth  20  ;  length 
of  nasals  9*5  ;  interorbital  breadth  1 1*8  ;  palate,  length  16*6  ;  length 
of  upper  tooth  series  6*4. 

This  species  is  most  nearly  allied  to  S.  tenuis,  Horsf.,  which  ranges 
from  the  Malay  Peninsula  to  Borneo,  and  of  which  there  are  a  large 
number  of  examples  in  the  Natural  History  Museum.  It  differs, 
however,  in  its  much  paler  orange-washed  back,  shorter  and  more 
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promineotly  white-rimmed  ears^  the  dark  patches  behind  the  latter, 
tnd  in  its  less  bushy  tail.  It  is  also  worthy  of  note  that  although 
S.  ienuis,  throughout  its  range,  is  singularly  uniform  in  coloration, 
yet,  if  anything,  the  Bornean  specimens  of  it  are  darker  in 
colour,  and  are  therefore  still  less  like  8.  jentinki  than  are  those 
from  the  Malay  Peninsula,  a  fact  which  shows  that  the  two  species 
hare  uo  tendency  to  grade  into  one  another. 

I  hare  named  this  species  in  honour  of  my  friend  Dr.  F.  A. 
Jentink,  Director  of  the  Leyden  Museum,  to  whose  labours  we  are 
indebted  for  much  of  our  knowledge  of  the  mammals  inhabiting  the 
Eist-Indian  Archipelago. 

Mr.  Whitehead  informs  me  that  S.  jentinki  ranges  on  Mount 
Kioa  Balu  from  about  3000  to  8000  feet  altitude. 

11.  SciURUs  NOTATXJS,  Bodd.  Blench.  Anim.  p.  119  (1785). 

8.  badjing,  Kerr,  Linn.  An.  K.  p.  262  (1792). 

S.plantani,  Ljung.  K.  Vet.-Ak.  Handl.  xxii.  p.  99  (1801). 

a,  b.  ad.  $  and  imm.    3000  feet.     28/3/88. 

This  common  species,  the  Plantain  Squirrel  of  Pennant,  b  repre- 
sented by  two  specimens  of  the  blue-bellied  type,  without  any  trace 
of  red  or  yellow  on  their  undersides. 

At  the  cost  of  another  change  of  name,  I  am  glad  to  be  able  now 
to  supersede  the  barbarous  term  "  S.  hadjing,'*  which  I  was  guilty 
of  resuscitating  on  account  of  its  priority  over  the  commonly  used 
"S.  plantani,"  An  examination  of  Boddaert's  rare  work  proves, 
however,  that  the  Plantain  Squirrel  had  already  received  a  Latin  name 
there,  and  one  also  that  is  fortunately  both  classical  and  appropriate. 

12.  SciURUs  WHiTEHEADi,  Thos.  Auu.  Mag.  N.  K.  (5)  xx. 
p.  127  (1887).     (Plate  XXIV.) 

a.  3000  feet.     24/2/87.     Type. 

b.  3000  feet.     28/2/87. 

c.  <5 ,  m  spirit. 

Native  name  "  Mantok." 

Sixe  very  small,  only  slightly  larger  than  that  of  S.  exHis,  Miill. 
Ears  narrow,  pointed,  their  tips  provided  with  beautiful  black  and 
white  pencils  of  hair,  so  long  as  to  reach,  when  laid  backwards, 
almost  to  the  withers ;  the  ears  themselves  edged  with  black,  and 
with  a  marked  white  spot  on  the  head  behind  them.  Colour  other- 
wise uniformly  finely  grizzled  olive-grey  all  over,  exactly  as  in 
8.  exUii  and  S.  concinnus.  Claws  both  before  and  behind  long, 
very  sharp  and  much  curved,  so  as  to  enable  the  animal  to  hang  ou 
to  almost,  or  quite,  vertical  surfaces.  Palms  with  five  large  pads. 
Soles  with  four  aubequal  digital  pads,  and  a  small  circular  posterior 
pad;  back  of  sole  hairy  for  about  9  or  10  millim. 

Skull  very  peculiarly  shaped,  with  a  short  and  broad  cranial,  and 
a  disproportionally  long  and  powerful  facial  portion,  the  distance 
from  the  tip  of  the  nasals  to  a  point  between  the  anterior  edges  of 
the  orbits  12*8  millim.,  as  compared  to  11*3  in  S.  exilis,  and   11 
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mtlHm.  in  5.  melanatii^  the  latter  an  animal  wilh  the  cranial  part  of 
the  skull  as  large  a^j  if  not  larger  than,  chat  of  B.  whiUheadL 
Teeth  : — incisors  narrow,  strongly  convex  in  front,  orange  above, 

nearly  white  below  ;  premolars-^,  the  anterior  upper  mlnntei  circular 

in  section. 

DimemtOLis  of  ^pectmeo  «?j  an  adult  nmle  iu  spirit ; — Head  and 
body  84  inillim*  \  tail^  without  hairs  67,  with  hairs  98  :  hind  foot 
25*7;  ear,  without  hairs   lOMI,  with  hnirs  26;  head  29*3;  tip 
mnzile  to  eye  IH,  to  ear  24  ;    forearm  and  band  3{>\i;  heel  to  fro 
of  last  foot-pad  12*3;  hairy  part  of  sole  in  centre  Hne  9'4. 

This  very  beautiful  little  Squirrel  is  perhaps  the  most  attract] 
of  all  the  new  Kina  Balu  uiammais.     It  belongs  to  a  group  of  pi|;iQJ 
iitjuirrels,  consisting  of  S*  exilU^   S.  mtlQuotis^   and    a  species  out 
recently  described  hy  niyselfj  namely  S.  eoHciitnujf ;  the  latter  species 
comes  from  the  Philippines,  but  the  other  twu,  like  5-   whitekeadi, 
huth  occur  in  Borneo,  which  possesses  therefore  three  of  the  four 
members  of  the  group.     Of  these  spL*cieSj  S^  whittheadi  is  evidently 
most  nearly  allied  to  S*  cxilUt  hut  it  is  readily  distinguis liable  fm 
that,  as  from  all  the  others,  by  its   heantifnl  elongated  ear-tufts^ 
which,  in  proporiiou  to  its  size^  are  probably  longer  than  those  ot^ 
any   other    known    Squirrel^  not   even  excepting   MAeithr<}seiM, 
mavroiia^  | 

Mr.  Whitehead  informs  me  that  this  little  Squirrel  may  often  b  ^^ 
seen  on  the  upper  slopes  of  Kin  a  Balu  running  up  and  down  tit — j 
trunks  of  the  trees^  and  apparently  gnawing  at  their  bark.  I*^  J 
position  in  the  figure  (Plate  XXIV.)  is  copied  from  a  sketcb  made  ^ 
Mr.  Whitehead  from  the  hving  animal « 


[NFaALUTEiFB,  Thos*  Ann,  Mag,  N.  H.  (6)  ii.  p.  4" 


13,  Mus 

(1888), 

a,  aOaO  feet,     22/3/88.     T^pe, 

Size  large «  Fur  coarse  and  harsh,  but  not  spinous 
colour  dark  greyish  brown,  the  tips  of  the  shorter  hairs  with  &  dl^ 
lnstre>  The  longer  straighter  hair!?  numerous,  not  markedly  len| 
ened  on  the  rump,  uniformly  black.  Under  surface  a  dirty  yellov 
brown,  the  lips  of  the  straighter  hairs  dull  orange,  their  base  and 
whole  of  tlie  under-fur  slaty  grey.  Ears  small  and  rounded,  nal 
Hands  and  leet  brown ;  last  hind  foot- pad  elon|]jate.  Tail  rai 
shorter  than  the  head  and  body,  thitdy  haired,  dark  brown  ak 
and  below  j  rings  of  scales  averaging  about  8  or  9  to  the  centime 
Skull  stout  and  heavily  built.  Supraorbital  edges  strongly  rid^ 
Anterior  edjre  of  outer  wall  of  infraorbital  foramen  eveuly  con 
forwardi.  Palatine  foramen  about  equal  in  length  to  the  two  ante 
molars  together,  not  reaching  backwards  to  the  front  of  m\ 

Teeth  powerful  j  incisors  broad,  dark  yellow  in  front  above 
below. 

Dimensions  ; — Head  and  body  (c)  285  mil  lira. ;  tail  (eittrem^ 
wanting)  235  ;  hind  foot  5t  \  lie  el  to  front  of  last  foot-pad 
length  of  the  same  pad  9' 3. 
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Skull :  tip  of  nasals  to  lambda  51 ;  nasals,  length  21*8,  breadth 
6*5 ;  interorbital  breadth  8*8  ;  infraorbital  foramen,  length  of 
enter  wall  7  ;  palate,  length  32 ;  diastema  16*7 ;  anterior  palatine 
foramen  8*4  ;  combined  breadth  of  npper  incisors  4*6 ;  length  of 
upper  molar  series  10*7. 

This  fine  Rat  has  a  certain  similarity  to  the  Indian  Bandicoot  Rats 
{Nesokiay,  resembling  them  both  in  general  external  appearance 
and  in  the  stont  and  heavy  build  of  the  skull  and  teeth.  No  species 
hitherto  described  can  be  mistaken  for  it,  as  all  the  Oriental  Rats 
which  have  external  or  cranial  proportions  at  all  similar  are  distin- 
guished either  by  having  elongated  rump-bristles  or  parti-coloured 
white-tipped  tails. 

The  smgle  specimen  obtained  was  found  lying  dead  in  the  forest. 

14.  MUS  RATTU8,  L. 

a,  b.  8000  feet.     4  and  5/2/88. 

c,  d.  3000  feet     1/4/88. 

The  two  specimens  from  an  altitude  of  8000  feet  have  their  fur 
long  and  sof^  while  in  those  from  3000  it  is  short  and  harsh,  so 
that  it  seems  difficult  to  believe  that  both  the  forms  can  be  referable 
to  the  same  species. 

15.  Mus  SABANUS^  ThoR.  Ann.  Mag.  N.  H.  (5)  xx.  p.  269 
(1887). 

a.  1000  feet.    3/87-    Type. 

4.  (?)juv.  3000feet.     21/3/88. 

Fur  short  and  fine,  mixed  with  slender  spines  along  the  centre  of 
the  back.  General  colour  rufous,  mixed  with  brown  along  the  top 
of  the  head  and  back,  brighter  and  clearer  on  the  cheeks  and  sides, 
the  general  tone  very  similar  to  that  of  M.  jerdoni.  Whole  of 
uoderside  pure  creamy  white,  sharply  defined  from  the  rufous  of  the 
rides.  Outsides  of  limbs  like  sides,  but  rather  greyer,  inner  sides 
white ;  lower  leg  and  ankles  greybh  brown  all  round.  Hands  and 
feet  brown  along  the  middle  of  their  upper  surfaces,  their  edges 
white,  the  contrast  especially  strongly  marked  on  the  feet,  where  a 
broad  band  of  deep  blackish  brown  passes  along  the  centre,  edged  on 
each  side  with  pure  white.  Sole-pads  large,  smooth,  and  prominent, 
the  last  one  about  three  times  as  long  as  broad.  Fifth  hind  toe, 
without  claw,  reaching  to  the  end  of  the  first  phalanx  of  the  fourth. 
Ears  rounded,  rather  short,  laid  forward  they  barely  reach  to  the 
poitcrior  canthus  of  the  eyes.  Tail  enormously  long,  evenly  finely 
haired,  the  scales,  which  are  large,  averaging  from  seven  to  nine  to 
the  centimetre,  uniformly  dark  brown  above  and  below  throughout, 
but  the  hairs  black  for  the  proximal  two  thirds  above  only,  elsewhere 
pore  white.     Mammas  2-2=8. 

Dimensions  of  the  type,  an  adult  male,  preserved  as  a  skin : — 

Head  and  body  280  millim. ;  tail  340 ;  hind  foot  43*5  ;  ear,  above 

^  FVom  Saba,  the  district  of  North  Borneo  in  which  Mount  Kina  Balu  is 
situ&ted. 
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faead  18,  breadth  13;  heel  to  front  of  last  foot-pad  23;  length  of 
last  foot -pad  7^0, 

Skull :  tip  of  nasals  to  centre  of  fronto-parielal  suture  ("  bregma  '*) 
36  mlllim*;  imsalfj^  length  21 »  greatest  breadth  6*0;  interorbital 
breitdtb  77  i  outer  wall  of  infraorbildl  /braeneu,  length  4'7  ;  palate, 
length  26*5  ;  length  of  palatal  foramen  7'9  ;  diastema  13fi  ;  length 
of  upper  molar  series  9"4. 

Dimensions  of  a  fine  female  in  spirit,  preserved  in  the  Museo 
Civico,  Genoa:— Head  and  body  230;  tail  393 ;  hind  foot  49;  ear 
20  ;  heel  to  front  of  last  foot-pad  25  ;  length  of  last  foot-pad  H^S. 

This  spirit-specinieu  was  obtained  bv  Signor  Beccari  at  Sungei 
Bulu,  W.  Sumatra,  thus  affording  another  instance  of  the  relationship 
between  the  mountain-faunas  of  Sumatra  and  Borneo.  Its  examin- 
ation, which  I  owe  to  the  kindness  of  my  friend  the  ^Marquis  of 
Doria,  has  enabled  me  to  add  certain  particular.^,  only  observable  in 
apirit-speeimens,  to  the  original  deseriptj'ftii  cjf  this  species, 

Mus  sabanua  belongs  to  a  well-mnrked group  of  EotJJ  wliich  contains 
Mufijerdotii,  Blr.,  M.  nivewenter,  Hodg?,»  M^  coxingiy  Swmh,,  M,eJ- 
wardsi^  Tluts.,  M.  heliwaldi,  Jetit,,  M.  aliicoiu,  Thos,,  and  others. 
These  species  are,  how  ever,  all  very  much  smaller  than  it  is,  with  one 
exception,  M.  edwardstt  wbich  i.^  as  nuicb  larger,  and  not  one  of 
them  has  a  tail  of  anything  like  the  extraordinfiry  lengtii  of  that  of 
AIujs  subanus. 

One  sipecies,  indeed,  also  a  native  of  Borneo,  has  a  certain  super— 
(iciui  resemblance  to  tbe  present  one,  althongb  belonging  to  quite  im 
i  1  i if e re 1 1 1  gro u p  o f  Rats .  This  is  M,  m h eileri,  J eiU . ,  o fa bon 1 1 h e isa m^ 
size,  and  with  a  nearly  equally  lon^  tidl  ;  bnt  it  may  be  reaililw 
distinguijibed  by  its  coarse  ii/«*ife€'Mmaf^M5-Jike  fur,  yellowish  uisiteacj 
(jf  rufous  coloration^  tbe  less  sharply  defined  white  underside^  tnca 
by  the  quite  unitbrmly  browu-liaired  feet  and  taiL 

16.  Mus  LEFTURtrs,  Jent. 

u.  Ad, 

6,  In.m.     3000  feet.     24/3/88. 

Described  by  Dr.  Jentink  from  Javan  examples  now  in  tbe  Lejde  -^ 
Museum* 


17*  Mus  ALTjcoLA,   Thoa.   Ann,  Mng,  N,   II,  (6)  ii*  p.   40 

(18H8), 

ti,L   d  $  ,  8G00  feet.     24/2/88,      ?  .  Type, 

Fur  mixed  with  flexible  spines  both  above  and  below.  Gene: 
colour  above  a  peculiar  bluish  grey,  not  speckled  or  j^riiseled,  dari 
along  the  median  line.  Dorsal  hairs  and  spines  creamy  wb 
baiially,  gradually  darkening  to  grey  terminaily*  Underside  pi 
yellowish  white,  the  b«ira  and  spines  uniformly  of  tbis  colour 
their  bases  .  the  hne  of  demarcation  on  tbe  sides  not  very  sharL 
defined.  Hands  and  feet  while,  the  hairs  sliorl  and  fine,  tifth  hi^ 
toe  (without  daw)  reaching  nearly  to  the  end  of  ilie  first  pbaJw— - 
of  the  fourth.     Tail  finely  ringed,  the  rings  averaging  about  i  tF 
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■      1 1  to  the  cen  timet  re  ;  short^  Haired,  sharply  hlcotor  from  base  to  tip, 

I      lirown  above,  yd  low  lib  white  below. 

M  J)tmens\QU%  2  * — Hcatlaiid  body  (probably  stretched),  177  m  t^w. 

I      taiJ  102  ;  hinti  foot  32  :  beel  to  front  of  last  ibot-paJ  Uk 

^k  Skull  :  tip  of  ua^a)^  to  Innibda  (junction  uf  if^agittn]  and  lanibdoid 

^P  sutures)  34  i  nasabp  IcDgtb   ITi:  interorbitnl  breadth  7*4  ;  pntate, 

length  19;  length  q(  anterior  pulatinc  foramum  G;  upper  molar 

s^eries  5*8- 

This  species  b  most  nearly  allied  to  the  Nepalese  M.  niveiventrr, 

Hlodgs.,  but  may  be  distinguished   by  its   unspeckled  back,  by  the 

MTjore  gradual  passage  of  tbe  upper  into  the  lower  eolourj  and  by  its 

Ijiri^er  size. 

So  far  as  its  collector  has  obsenred,  Mas  allkola  is  eonilned  lo  the 

liigher  parts  of  Mount  Kin  a  Balu. 

18,  Mus  HUfiecaENBaqBCKT^  Jent. 

a,  k.   1000  feet.     3/87. 

e,  «^.  d  ?  .     300a  feet-     18  and  20/3/88, 

It  is  of  considerable  interest  to  Hod  tbii  speciea,  previously  only 
^nown  from  Celebes,  in  Borneo,  on  a  d iff e rent  side  of  the  Hue 
separating  the  Oriental  from  the  Anstralian  regions.  Its  occurrence 
iere  suggests  that  otlier  members  of  tbe  (Jrienlal  element  in  tbe 
peculiar  Cekbean  fauna  may  alfio  [>rove  to  have  survived  on  the  tops 
«3f  the  Bornean  mo un tains. 


I 
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19,  Mus  EPBiPi'iUM,  Jent. 

0,  A.  ad.  and  juv.     1000  feet.     3/87- 

It  op  pears  rather  doubtful  vrb  ether  this  species  b  really  distinct 
from  Mum  concolor^  BU%,  found  in  Burma  and  the  Malay  Peninsula; 
Imt  (qf  the  present  I  do  not  feel  justified  in  definitely  uniting  tbe 
two  formSj  and  tbe  Kina  Balu  individual  clearly  helougs  ratber  to 
tbe  Suniatran  *  epkippiam '  than  to  its  nortbern  ally. 

20.  CelROPODOMYS  QLIROIDESj  BIy. 

a,   KHK}  feet,      1/88. 

This  specimen  is  imtnature,  but  would  not  apparently  have  ever 
reached  tbe  dimensions  of  tbe  two  individuals  obtained  by  Mr. 
Wallace  at  Sadong,  and  now  in  tbe  British  Museunu  Howeverr  it 
exactly  matches  some  of  those  collected  by  Sign  or  L.  Fes  in  Burma 
audTenaaflerim,  and  is  evidently  specitically  identical  with  them.  In 
the  geoeral  account  now  in  course  of  publication  of  the  collection 
made  by  that  gentleman  ^  some  further  details  as  to  tbe  character 
and  syDonytny  of  this  beautiful  little  species  will  be  found. 

2L  Thicsys  GUENTHERi,  nom,  nov. 

Tfith^B  iipura,  Gunth.  P.X.  S.  1870,  p.  739. 

fl.  juv.    3000  feet.     3/4/88, 

This  specimen  is  tbe  fourth  example  of  the  interesliug  genua 

Ann.  Mu».  Omos,  (2)  v.  1869. 
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fVleifff  thai  liii  tamtt  to  Eo^mm^  tMham^  then  haw  bem  eEmmfiks 
of  it  for  amy  jmmm  tbe  ^deo  Mbmiiib*  TV  fintouc^ alifflm 
mdtnitui^  «M  deierilicid  by  Dr.  Gintbtr  m  "  Tricky  lipfn,"^ 
under  tbe  circtnnMaocei  d«tmiM  in  Imm^  of  the  present  year 
(A^prttp  p.  r^)^  Suwr,  iMnrrrvr^  I  difer  ln>Qi  him  u  to  the 
jdminibility  of  tbt  attie  *  ^mrit  *  lor  i  specks  vhidi  oonnmEly 
a  long  ti^t  I  propoie  sow  to  rmmmt  the  sprcics  mocor&t^j. 

No  better  iiaiae  oyi  be  fonad  for  it  iWi  of  tt£  original  desctibery 
nbote  jndgmeDt  Id  formti^  &  new  ^na^  for  ll  b  fully  iroiifirnied  by 
in  tndcpendent  examiiulton  of  iu  cTEnial  ebartcters^  eren  aHer  the 
downfftn  of  the  pe^ilurity  iiippi>§ed,  and  not  unaaturally,  to  belong 
to  it  of  not  powewiog  toy  trace  of  a  UiL 

Aji  to  the  alle^^ed  applicabiljty  of  Sbaw'd  Hftme  **  M^$truc /n^eiem- 
iata  '*  to  tbb  Poreupitie}  I  e&o  ody  expreift  my  eniite  agreemeot 
with  Dr.  6untbpr*fl  opioion  (L  e.)  that  thit  fiame  should  itand  ai 
a  iynooyra  of  Atherara  maeruraj,  L. 

The  Kma  BuJu  speeimen,  although  only  half-groin],  ahowi  all  the 
chArmcteriitica  of  the  genu^^  and  ia  distinguiahahle  at  the  first  glani 
from  Atherura  by  iti  short  epinfii  atid  narrow  parallel-sided  caui  ~ 
hriBlles. 
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3,  Second  Account   of  the   Fishes   obtaitied   by   Surgeoii 
Major   A,  S.  G.  Jayakar   at   Muscat,    East   Cosst  o* 
Arabia  \     By  G.  A,  BouL£NaERt 

[EeoeiTed  Ipnl  11,  18«(»,] 
(Plates  XXV.^XXVm,) 

At  the  dose  of  last  year  the  Natural  History  Museum  tt^eived  i 
m*cotid  collection  of  Fishes  from  ita  generous  eorrespondent  at  Muiat, 
Snrj^con- Major  A.  S.  G,  JaTakur;  ibis  was  shortly  fojlowpd  by  a 
third,  receive^d  a  tew  day  a  ago.  Other  eitamplea  of  a  number  of  the 
rwre  or  new  epeciea  eournerated  in  my  preceiling  list  having  been 
lent  ftgiiiti,  1  hnve,  in  some  cases,  been  nhleto  supplement  my  former 
descnptious ;  hnt  all  the  species  enumerated  hereafter,  and  to  which 
numbt-rii  are  attached,  are  new  to  the  tkunn  of  MuscAt.  Eight 
of  the  known  apecics  are  altogether  new  to  the  Indian  Ocean,  Tii.!— 
Erythriehth^M  Bchlet^di^  Pttmaiomus  ickseopium,  Chtetmim  mode§- 
tUM,  Eehrneis  dypeata,  Tri^fa  capmsis,  Chihm^cierua  ethimtmtt, 
SchinQrliinus  spinmm^  and  UhinQhatuM  tcAlt^eli.  Five  species  are 
ron«idered  to  he  new.  The  Sharks  and  Eaya,  w  hich  were  hardly  ft- 
pre^uMjtcd  at  all  in  the  first  collection,  have  now  reached  ua  in  uumbers, 
and,  ("rom  the  sice  and  beauty  of  most  of  the  skins,  will,  to  ^y 
nothhig  of  the  great  zoo-geographical  interest  that  attaches  to  mauv 
oflhem,  form  a  welcome  addition  to  the  Fish-Gallery  of  the  .\1ii- 
jieum,  where  Mr,  Jayakar'ji  preyions  donations  of  large  Sea-Perche^ 
Beombroids,  Sphyrienas,  and  Sword-fishes  already  have  a  couBptcnoos 
'  t/.  P.  2.8. 18»T,  pp.  tm-csj. 
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place.    Thanks   to  tlie  exertions  of  Mr.  Jayakar^  the  number  of 
species  of  Fishes  recorded  from  Muscat  now  known  amounts  to  25fi» 


ACANTHOPTERYGIK 

1 .  SERRAfrtTS  LATIFASCIATUSi  Schley. 

2.  BeRRANVS  DiACANTHtfS,  C.  Si  V, 

3.  Serb  ANUS  salmokoides,  Liicep, 

4.  SERRANtPS  COROMANDELICUSj   DilJT* 

D.  li    A,L    p.  17<    L.  lat,  145-150.     L 


tr    *^^ 


Canines  moderate ;  two  rows  of  teeth  on  the  sides  of  the  lower 
jaw,  those  of  the  inner  row  largest.  Length  of  the  head  thrice  and 
three  fifths  or  thrice  and  two  thirds  in  the  total ;  forehead  very 
con  Tex  ^  with  a  depression  between  the  nostrils  ■  diameter  of  the  eye 
sis  or  m%  and  a  half  times  in  the  length  of  the  head ;  maxillary 
reaching  posteriorly  to  the  vertical  of  the  posterior  third  of  the  eye  i 
prieopercnlnm  finely  serrated  posteriorly,  the  den ticnlat ions  stronger 
at  the  an^le,  which  h  rounded  and  not  produced  ;  upper  border 
of  opercle  slightly  iumous  ;  median  opercular  spine  nearer  the  lower 
than  the  apper^  lower  much  further  hack  than  the  latter*  Depth  of 
the  body  ahout  four  times  and  a  half  in  the  total  length.  Third  and 
fourth  dorsal  spines  longest,  a  little  longer  than  tire  longest  branched 
ray 8^  which  are  about  once  and  a  half  as  long  as  the  |>osterior  spines. 
Pectorals  reaching  to  below  the  sixth  or  seventh  dorsal  spine, 
Caudalis  truncate,  when  spread  out  with  perfectly  straight  posterior 
border.  Dark  purplish  hro\vu  on  the  upper  surfaces  and  fins,  paler 
brown  inferrorly  ;  body  and  dorsal  fin  with  scattered  Bubcircnlar 
whitish  spots  of  various  sizes. 

A  single  dry  Bpecimen,  21  inches  long,  is  in  Mr.  Jayakar's  collec- 
tion ;  another,  26  inches  long,  stntfed,  hkewise  from  Muscat,  formed 
part  of  the  collection  of  the  late  East- India  Musevim  transferred 
to  the  British  Museum  in  1880.  Except  in  the  rather  smaller 
scales,  these  specimens  agree  well  with  one  of  the  types,  a  half  skta 
trom  ^ladras,  ji resented  by  Mr.  Erancis  Day. 

5.  Serranus  jayakari,  sp.  n. 

D-  ^.     A.  l     P.  17.     L.  laL  140-150.     L,  tr,  ^. 

Canine  teeth  small ;  teeth  on  the  sides  of  the  lower  jaw  mostly  in 
four  rows.  Length  of  head  thrice  atid  one  fourth  to  thrice  and  one 
ifaird  in  the  total ;  forehead  convex ;  diameter  of  the  eye  six  and  a 
half  or  seyen  times  in  the  length  of  the  head ;  maxillary  reaching 
to  below  the  centre  of  the  posterior  border  of  the  eye ;  preeopercu- 
\am  finely  serrated  posteriorly,  the  den  tic  illations  slightly  stronger 
at  the  angle,  which  is  obtuse  and  not  produced ;  upper  border  of 
opercle  slightly  sinuous  ;    median  opercular  spine  nearer  the  lower 
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thin  the  upper,  lower  much  further  hacV  than  the  ktter,  ' 
e^ttri'iiiely  indistmcL  Depth  of  thf  hodv  nliout  four  iimi*! 
total  length.  Third  and  fourth  dorsal  spiues  I  on  "est,  nearly 
as  the  longest  branched  TnjUt  which  wrc  ft  bout  twice  us  I  mi, 
pmterior  spines.  PecCoraJB  rencbiug  ti>  ljt!low  the  sete^nth  o 
dorsal  &piue.  Caudalia  slightly  <;niarginiite.  Uniform 
lighter  infenorlj. 

Three  ^kins,  28  to  29  inches  long, 

ik  Serranus  roqaa,  Forsk. 

7,    $BRRANtJ6  BONN^RATI^  C*  &  V. 

8*   Anthtas  FORMostJs,  ap.  n. 


o-;t- 


A. 


Length  of  the  head  twice  and  two  thlrdg  in  the  toltl  i 
emidal)  ;  snout  shorter  than  the  diameter  of  the  eye,  whic 
fourth  the  length  of  the  head ;  m axillary  extending  to  b 
ce nt  re  o f  th e  eye  ;  pree ope rcul u m  w I x\ i  fi  nely  d e  n I i cu  1  ated  ] 
border  and  two  or  three  spines  at  the  angle;  two  opercula 
lower  longest ;  a  small  suprascapulnr  spine.  The  depth  of  t 
equals  the  length  of  tbe  hefid.  Third  dor?ai  spine,  third,  fo« 
fifth  hrajiehed  dors^al  rajs,  and  second  branched  auwl  ray  f 
into  filauients,  that  of  the  third  dorsal  ray  being  tbe  longeet; 
tniasuring  half  I  he  length  of  head  and  body  (without 
third  anal  spine  longest,  Ventrals  extending  to  tbe  anaL 
deeply  forked.  Bronzy  olive,  here  and  there  i^ith  blotchei 
gentft-red  ;  fins,  ^m]  three  wavy  Imigilddirml  bands  on  t*ach  a 
rosy  ;  ventral.*,  in  one  speeitnen^  tipptd  with  bUckl^tk ;  bn^e' 
hronzy-olivep  like  the  back* 

Total  length  7^  inches* 

Two  specimens. 

Nearest  ally  :  the  J»panese  A*  margarita€€u^f  Hiig* 

9.  ApOGON  TveNlATUS,  C.  &  V, 

10,  POMATOMUS  TELESCOPIUM,  RisBO. 

The  occurrence  of  this  Mediterranean  and  Atlftfitic  d«p 
at  Mnscat  is  of  great  interest. 

1  L    SyNAGRIS  ISACANTHUS,  Blkt. 

12,    ERYTHRICHrfiYS  SCHLF.GELI,  Gthn 


D*  8-D 


mA- 


A,  A-     L,  1,  6,7.     L.  tr*  ; 


^y.     -^,  .,  ^,,.     ^.  ..,  ^^. 

A  serits  of  minute  teeth  in  each  jaw.  Length  of  head  tfc 
Diie  third  or  thrice  and  a  half  in  the  total ;  the  diameter  of 
equals  the  length  ot  thesnont,  and  one  fonrth  the  length  oftl 
the  niflxillHry  extends  to  below  the  anterior  third  of  the  eye 
grtattj^t  v\i(Jth  efjnala  three  fourths  or  four  fifths  tlie  dia 
iatler  ;  bordiTS  of  the  proeopercudnm  forming  a  right  angle. 
'  Ctmiited  b&low  the  sixth  dorml  i])Jiie. 
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This  species  does  not  appear  to  have  been  recorded  gince  its 
description,  by  Schlegel,  in  tbe  '  Fauna  Japonica.'  Two  skins,  2 1 
inches  long,  were  obtained  by  Mr.  Jayakar. 

SaUAMIPINNES. 

13.  Ch^todon  modestus,  Schleg. 

ADother  Japanese  species,  new  to  the  Indian  Ocean. 

MULLIDiS. 

14.  Upeneus  PLEUROTiBNiA,  Playf. 

CiRRHITIDiE. 

15.  CiRRHrncHTHYS  MACULATUS,  Lac^p. 

ScORPANIDifi. 

16.  Tetraroge  GUENTBERi,  sp.  n.    (Plate  XXV.) 

D  ^      A  ' 

Vomer  and  palatines  toothed.  Length  of  the  head  two  tifths  of 
the  total  (without  caudal) ;  diameter  of  the  eye  nearly  one  fourth  the 
length  of  the  head.  No  barbels  ;  tnaxillary  extending  to  below  the 
anterior  third  of  the  eye,  and  slightly  beyond  the  posterior  pneor- 
bital  spine,  which  is  not  quite  so  strong  as  the  preeopercular  ;  two 
strong  wavy  frontal  ridges;  interorbital  space  narrower  tlian  the 
orbit.  Scales  minute.  Dorsal  commencing  above  the  centre  of  tbe 
eye,  without  notch  ;  first  spine  shortest,  measuring  half  the  dimneler 
of  the  eye,  second  and  third  longest,  half  the  length  of  the  head ; 
the  longest  branched  dorsal  rays  once  and  a  half  the  length  of  the 
last  dorsal  spines ;  third  anal  spine  longest,  as  long  as  the  ^fth 
dorsal.  Pectorals  nearly  as  long  as  the  head,  extending  beyond  tbe 
Tentrals,  which  reach  the  anal.  Caudal  free  from  dorsal.  Head 
and  body  reddish  brown,  fins  blackish,  everywhere  with  closi>ly  at:t 
round  pale  spots. 

Total  length  8^  inches. 

A  single  specimen. 

17.  Pterois  antennata,  B1. 

18.  ChORISMODACTYLUS  MULTIBARBIS,  Rich. 

KuRTIDifi. 

19.  PeMPHERIS  MOLUCCA,  C.  &  V. 

Tricuiurid^. 

20.  Trichiurvs  haumela,  Forsk. 

ACRONURIDJS. 

21.  NaSEUS  BRETIROfiTTRIS,  C.  &  V. 


i 
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Gabanoidjb. 

22.  Caranx  trachurus,  Lac6p. 

23.  Caranx  affinis,  Riipp. 

24.  Caranx  malabaricus,  B1.  Schn. 

25.  Caranx  leptolepis,  C.  &  V. 

26.  Caranx  ciliaris,  BI. 

27.  Seriola  dumerilii,  Risso. 

28.  Naucrates  ductor,  L. 

ScOMBRIDiB. 

29.  Pelahys  ORIENTALI8,  Schleg. 

30.  Cybium  lineolatum,  C.  &  V. 

31.  Echeneis  CLYPEATA,  Gthr. 

This  species  was  koowii  from  the  Cape  of  Grood  Hope.    E* 
idea,  Guich.,  which  is  perhaps  identical,  is  from  Bourbon. 

32.  ECHENEIS  NAUCRATES,  L« 

Suctorial  disk  with  24  laminee. 

COTTIDA. 

33.  Trigla  capensis,  C.  &  V. 

34.  Dactylopterus  orientalis,  C.  &  V. 

Blenniida. 

35.  Salarias  unicolor,  Rlipp. 

36.  Salarias  lineatus,  C.  &  V. 

SpHYRiSNIDiS. 

37.  SpHYR-fiNA  A6AM,  RUpp. 

38.  SpHYRiENA  ACUTiPiNNis,  Day. 

Labridjb. 

39.  Stethojulis  interrupta,  Blkr. 

40.  Platyglossus  marginatus,  Riipp. 

41.  JuLis  lunaris,  L. 

42.  Pseudoscarus  ghobban,  Forsk. 

43.  Pseudoscarus  troschelii,  Blkr. 

44.  Pseudoscarus  cyanognathus,  Blkr. 
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ANACANTHINI. 
Ophidiidjs. 

45.  Brotula  multibarbata,  Schleg. 

B,  eiui/ormis,  Gthr.,  and  B.  maculata^  Day,  do  not  seem  to  me 
to  differ  specifiodly  from  B,  multibarbata. 

PHYSOSTOMI. 

ScOPELIDiB. 

46.  SUOIS  JAYAKARI,  8p.  n. 

A  single  specimen,  6  inches  long,  of  the  deep-sea  genus  ^udia 
forms  part  of  Mr.  Jayakar's  third  collection.  Although  in  too  poor 
a  condition  to  allow  of  a  detailed  description,  especially  with  regard 
to  the  fin-rays,  it  is  yet  sufficiently  distinct  from  the  previously 
described  species,  S,  hyalina,  Bp.,  from  the  Mediterranean,  aud 
S.ringeM,  Jord.  &  Gilb.,  from  the  coast  of  California,  to  justify 
the  establishment  of  a  new  name. 


Head  of  Sudia  jayakari,  enlarged. 

The  mouth  does  not  extend  to  below  the  eye,  and  its  length  Ib 
twice  and  one  third  in  that  of  the  head.  About  70  minute  teeth  in 
each  maxillary ;  four,  posterior  largest,  in  each  prsemaxillary.  Mau- 
dible  with  12  teeth  on  each  side,  two  of  which  are  minute  ;  thfj 
anteriormost  and  the  three  posterior  of  the  inner  row  very  la  rite  aud 
faog-like.  Six  large,  fang-like,  palatine  teeth  on  each  side.  Doraal 
halfway  between  the  head  and  the  caudal,  a  short  distance  behind 
the  Tentrals,  which  are  halfway  between  the  mouth  and  the  caudal 
fin. 

D.?     A.  30.     L.I.  63. 

Total  length  (without  caudal)  150  millim. ;  length  of  hettJ  37 ; 
depth  of  body  10  ;  diameter  of  the  eye  7;  prseorbital  length  of  the 
head  17 ;  postorbital  length  of  the  head  13. 

ScOMBRESOCIDiE. 

47«  Belone  melangstigma,  C.  &  V. 
48.  Belone  afpendiculata,  Klunz. 
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MuitSNIDiB. 

49.  MurtENesox  CINKREU8,  Forsk. 

50.  Ophicuthys  cirrhochilus,  Blkr. 

51.  OpHICHTHYS  CANCRIVORUS,  Eich. 

52.  MURANA  TESSELLATA,  Rich. 

PLECTOGNATHI. 

SCLERODERMI. 

53.  Balistes  erythrodon,  Gthr. 

54.  MONACANTHUS  MONOCEROS,  L. 

55.  MoNACANTHUs  MELANOPROCTE8,  sp.  n.     (Plate  XXVIl 

D.  32-34.     A.  32-34. 

Skin  rough,  villose  ;  no  caudal  spines.     Depth  of  body  twice  _ 

a  half  to  twice  and  three  fourths  in  the  total  length.     Suout  1^  oi^^ 

with  straight  or  slightly  concave  upper  profile.     Pectoral  fin  b  ' 

the  posterior  border  of  the  eye.     Dorsal  spines  above  the  ceni 
the  eye,  strong,  as  long  as  the  distance  between  the  nostril  ani 
mouth  ;  armed  behind  with  a  double  series  of  small  barbs,  poii 
outwards  and  downwards,  and  in  front  with  a  double  series  of 
tubercles.     Soft  dorsal  and  anal  fins  low.     Caudal  rounded, 
tral  spine  small,  armed  with  spikes.     Pale  reddish  brown ;  cl^ 
and  sides  of  body  lineolated  with  blackish,  the  lines  oblique  ot~3 
cheeks,  and  straight  from  the  gill-opening  to  the  caudal ;  a  l^ 
blackish  band  from  the  dorsal  spine  to  below  the  anterior  thi  :■ 
the  soft  dorsal  fin,  and  two  others  on  ench  side  of  the  back,  hi 
than  the  interspace  between  them  ;  dorsal  and  anal  fin  uniform, 
reddish  ;  vent  in  a  blackish  spot. 

Total  length  8  inches. 

Several  specimens. 

Gymnodontes. 

5G.    TeTRODON  MARGARITATUS,  Riipp. 

57.  TeTRODON  VALENTINI,  Blkr. 

58.  DiODON  HYSTRIX,  L. 

59.  Chilomycterus  orbicularis,  B1. 

60.  Chilomycterus  echinatus,  Gron. 

CHONDROPTEUYGII. 

CARCHARIIDiE. 

61.  CaRCH ARIAS  ACUTIDEN8,  Rupp. 

A  male,  measuring  8  feet  5  inches. 
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61  CarOBAEIAS  DREVIPI^-NA,  M,  &  H, 
^p    CAfiCBARIAB  ^EMtODONj  M.  &  II. 

An  adak  female  measures  8  feet  4  inches* 

^4.    CarcBARIAS  GANGETICUS,  M.  &   H, 

An  adult  female  measwrea  9  feet* 

65.    CarCH ARIAS  MELANOPTERUS,  Q^  &  G. 

fifi.  Carcharias  menisorhab,  M.  &  H- 
67-  Cardh.irias  moerayj,  Gthr. 
^  teeth  in  the  outer  row. 

fiS.    GAtfEOCERDO  TIGRIKUS^  M-  &  II, 

59.  Zyg^na  malleus,  Risso* 

^O.    MusTKLUS  manazOi  Blkr. 

Lamnid^. 
'J-    IjAMNA  bpallanzanii,  Bp. 
Adult  female,  lOfeetloog. 

'2-      JL»AI1NA  GLAUCA,   M,  &  U. 

r3,      OdoNTASPIS  AMERICAN  us,  Mitcll. 

i^*     A^ltQPKCIAS  VULPBS,  Gm. 

Sgylliid.«* 

15.     StEGOSXOMA  TIGEIKUM,  Gill* 

Spin  AC!  DA. 
7^*    ScBtNORHiNus  apiNosuSj  Gn\, 

PrISTIDjE. 

*^*    pRi&ns  PECTIN  AT  us,  Lath. 

A  ^pectmeij  L  6  feet  long,  with  34  pairs  of  rostral  teeth* 

Rhinobatid.s. 

'H-     RfllfwcBOBATTJS  DJEDDENSfS,  Fofak* 

*  *^*itNOaATus  HALAVi,  Forak* 

•  ^ttlNDBATUS  SCHLEGELI,  M*  &   H- 
81.     Tr 


2IS 


«2L   xi 


Orfsdo  marmorata,  Eisso. 

Trycomd^. 
^OGVMNvs  ASPCRRiMtJS,  BU  Schn. 
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Myxiobatid-®, 
S3,  Abtobatis  NARiNAEi,  Eupbr, 

B4.    DlCERQBATlS  EREGOO&OOj  CaOt. 

9  feet  iti  dkmeter> 


Notes  are  here 


iided 


appended  on  some  of  the  fishes  described 
as  new  in  my  first  aceouat,  which  have  heen  regarded  by  Mt»  i>  mm, 
aa  ayaonymg  of  previously  known  species. 

Sefeanus  pilcopercularts. 

Six  more  specimens,  adult  (up  to  28  inches  long;)  and  half'gi~<:^ 
eking,  and  hali-grown  in  spirit,  baring  beau  sent  by  Mr.  JayikB^  ^a^r, 
I  have  carefully  compared  them  with  the  types  and  with  S.morr.^^  ^mMm^ 
of  which  we  have  now  in  the  Museum  five  dry  ppecimcns,  presev^^  "^^^^d 
hy  Mr,  Jayakar,  and  two  in  spirit,  from  the  Red  Sea,  presented  ^^y 
Dr.  KIu II dinger.     Although  very  closely  allied  to  S,  morrhum^^  *5« 

prreoperctilaris  m  a  perfectly  valid  species,  constant  tn  its  colora'^^  ^::»ii» 
The  third  dorsal  spiue  at  least  equals  the  distance  between        ^fc  lie 
upper  extremity  of  the  border  of  the  prieopercnlutn  and  theextre  rm"»  i  *y 
of  the   median   opercular  ^pine  iu  S,  morrhaa;  it    is  consider^i^  %:» ly 
shorter  in   S^  pr<sopereufartSi  which,  in   this  respect,  agrees    ^i^^itt 
S.  iatifiisciatus.     The  latter  speciea  differs  from  both  in  the  Xc^^^^sr^t 
opercular  spine  being  placed  much   rurther  back   than  the  u|3^:»^^r, 
and  in  havttrg  only   12  to    14  hrancbed  dorsal  rajs~-     Exce^Il^'it 
figures  of  half-grown  8*  morrhua  have  been  given  by  Steindacbr*  ^^* 
under  the  name  of  S.  bruaneas  ;  but  I  cannot  admit  this  fish   tc^     b* 
the  Epinephe!us  lirunneua  of  Bloch. 

SeRRANUS  GIBBOSUS* 

A  second  specimen,  in  spirit,  has  been  reeeived.  It  agreed  *« 
every  respect  with  the  type.  Apart  from  the  coloration,  the  aho«"^«f 
body  distiaguishes  S>  gibbosi^  from  S,  atriolatus.  1  cannot  nii^:*^'^ 
stand  how  its  specific  distinction  from  S,  aMweiis  can  be  questiota-^^ 
eTen  for  a  m  omenta 

Apogon  maxim  us. 

Three  more  specimens  having  been  sent»  1  have  reinYesti^DtecL     ^*^^ 
character  of  this  beautiful  species,  which  is  perfectly  di  sit  net     "" 
A.  hifmciatus.     There  are  constantly  9  bronched  rays  in  tlje     * 
instead  of  8  as  in  A^  bifasciaUts  \    the  second  dorsal  spine  u    ^ 
than  half  the  length  of  the  third,  instead  of  less  than  half  f 
posterior  upper  border  of  the  maxillary  is  not  overlapped  hv  . 

suborbital,  which  tapers  below  the  centre  of  the  eye,  whilst  i'^ 
hifasdatm    the    suborbital    is   wider  and   overlaps    the    mai*''^'^'^ 
throughout.     The  coloration  is  very  different ;  and  the  larg^     ^^  ^ 
(10  inches)  also  serves  to  distinguish  A.  maximus  from  A,  bifasci^^     ^ 
which  does  not  exceed  a  length  of  4|  inches. 

»  P.  Z,  8.  1888,  p.  25^,  and  Append-  Fi»h.  Ind.  (1888).  ^^ 

^  The  type  specimen  of  8.  jnorrktmf  which  I  have  eiamined  in  the  ^"S^^ 

Museum,  has  14  soft  rays.     Another  specimen,  litewiae  from  Mauritian    ***^ 

*  eteindnchn^r  u.  Doderldu,  **  Fiaohe  J&pojiB,"*  Benkschr.  At,  Wein,  il"^*^ 
p.  22,  pi  T,  figs,  1,  2  (1883), 
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jiviijg  received  a  secorrd  spmmen,  a  skin  22  inchei  long,  from 
cat,  agreeing  lu  colour  with  the  specimen  so  unrntd  by  me*  but 
D*  tf,  r  prOTisioiially  actiept  Mn  Dny's  opiniori  that  /A  /^v^i" 
is  a  colour-yarietj  of  D.  f^ris^um,  AccurdiDg  to  Mr,  Jayakar^a 
I  the  body,  wlieri  fresh,  is  of  a  pak  white  eolour,  with  yellow 
u  Length  of  the  longest  spin*?  ^*  seven  eighths"  tlie  depth  oi 
lody,  iu  my  diagnoib,  i»  a  lapsua  fc»r  ^'two  sevenths/* 

'II A  REUS   RUTILAXS,  C.  &   V< 

f  limes  on  this  fish  were,  by  an  oversight,  taken  from  a  spci-imen 
\tlfdJu4t   affinii,  although  the  true   A.   rutitans   was    actually 
led  iu  AJr.  Jayakar's  fi rist  collection- 
till  us  RTJBCR* 

I  fataininatioo  of  a  large  teriea  of  specimens,  1  now  consider  this 
xied  new  species  10  be  identical  with  P,  spimfeTf  aa  suggested 
r.  Day- 

WANX  JATAKAKr>       (PlfttC  XXVL) 

\  Day  n:akes  this  a  aynonyra  of  C,  nigrtscms^  I  have  neTer 
an  examjde  of  the  ktter,  but  if  the  tigure  in  the  *  Fishes  of 
'  is  to  be  relied  upon,  the  two  Hp(>ear  to  be  distijjct.  It  is  to 
umrked  til  at  Mr.  Dhy  describes  Viis  6\  nigrescent  as  hnviug  the 
I  riparly  black,  especially  the  dorsal,"  whilst  the  sjiecimens  of 
tjfdari  l>efore  nie,  now  three  in  numlier,  Imve  the  iHns  devoid 
ack  pigmeiit.  Iu  €'.  jaffokari  the  anterior  rays  of  the  anal 
ure  nearly  tliree  fourths  the  length  of  the  buie  of  the  ^uie  iin* 
Lypc  specimeQ  is  figured  on  the  Plate, 

ISItJNA  STRIATA. 

I  ^mparison  of  the  type  with  the  figure  of  I/,  xinvata^  ^^y'f  ^ 
fn  founded  upoji  quiie  young  specimens,  I  find  the  following 
nicrf!,  which  do  oot  seem  to  he  a^c  rib  able  to  age : — ^The  origin 
e  tpiDOUs  dofial  falls  in  advance  of  the  base  of  the  pectoral  in 
Kgsia^  ttbnve  the  i»:iil  in  U, striata  ;  in  the  latter  j^peties  there  m^ 
iue  siuuoiia  dark  hut  ids  on  the  body,  while  in  V.  miuaiu  thcte 
I  many  %h  there  are  Bcries  of  fades  ;  besides  the  directioti  of  thf  se 
I  vi  Dot  the  game  in  the  two  fishes — »iucc,for  itiEiancei  the  hand 
iHlifjjj  above  the  base  of  the  peetofal  extends  to  the  8th  and 
HVs  of  the  aoft  dorsal  in  U^  sinunto^  to  the  1 0  th  and  17th  in 

iGLA  AKARicA.     (Plate  XXVI L) 

'%%  tf  fcics  has  been  cousidered  identical  with  T.  pohfsticta  by 
)ay,  who  states,  1  know  not  on  what  flnlhority,  that  the  "  bony 
nlcmg  the  ba.i)e  of  the  dorsal  fiu ''  is  wider  in  ijn^all  than  in 
e&amplr^.  Thix  view  is  clearly  erroneous,  from  the  fact  that 
friiYo^o#fii6€Alion^  in  question  are  nhsolutehj  more  developed  in 
tiica  than  in  the  Urp;er  71  ptrhjAiiita^  as  to  ay  he  seen  by  the  fignre 
t  XXVI L|.  The  i^rhit  ol  T^  arMca  i^  propnrtionally  stnaller  than 
oc.  ZooL.  Soc— 18811,  No.  XVIL  17 
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that  of  the  larger  T.  polysticta ;  and  another  conapic-iious  difTerei 
to  be  found  in  the  distance  between  the  two  dorsal  fins,  «hkch  i 
fiflhs  the  length  of  the  base  of  the  spinous  dur:»al  in  T.  polysttcic 
nearly  one  fourth  in  T.  arabica.  Three  specimens  of  the  letter  sj 
are  now  in  the  Museum.     The  type  is  figured  on  the  Plate. 

EXPLANATION  OF  THE  PLATES. 
Plate  XXV. 
Tetraroge  ffuentheri,  p.  239.     J* 

Plati  XXVL 
Caranx  jayakari,  p.  245,     ^. 

Plate  XXVII. 

Fig.  2. 


Fig.  1.     Trigla  arabica,  p.  245.    |. 
1  a. .    Dorsal  scutes. 


Triyfa  potytiicta. 


D 


Plate  XXVIII. 
Monacajithtijt  vu!anoprocte\  p.  242. 


May  7,  1889. 
Prof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  C  haii 

The  Secretary  read  the  following  report  on  ilie  ndditjoiis  ma^ 
the  Menagerie  during  the  month  of  April  1 HSD  i^ 

The  registered  additions  to  the  Society's  Meimsrerie  duriiip 
month  of  April  were  93  in  number.     Of  these  40  were  ncquin? 
presentation,  27  by  purchase,  10  on  deposit,  and  16  by  birth, 
total  number  of  departures  during  the  same  ponod,  by  desxh 
removals,  was  88. 

The  most  noticeable  additions  during  the  month  were  ; — 

1.  A  young  male  Sinaitic  Ibex  (Capra  sinaiiiea)  tVoin  Mount  S 
presented  by   Sir  James  Anderson,  April  1st.     This  is  the   se 
specimen  of  this  fine  Ibex  as  yet  received  liy  the  Si>c]ety< 
former  specimen,  received  December  30,  IHS4',  ia  now  quite   ai 
It  is  unfortunate  that  the  present  specimen  U  aiso  of  the  male  si 

2.  A  young  male  specimen  of  the  Lesser  Koofloo  {Sir^psif 
imberbU)  from  East  Africa,  presented  by  Gtorge  S.  Mackenzie,  I 
April  18th.  "We  have  still  living  in  the  Gnrdena  the  ntlult  ma 
this  beautiful  Sf  eries,  received  April  7, 188G.  It  is  again  tuifortu 
that  the  newly  received  animal  is  of  the  nmle  sex  i  but  m  the  sp 
occurs  in  the  territory  of  the  new  British  East'AfricanCompan_^ 
may  well  expect  to  receive  further  specimens. 


Mr.  Sclater  exhibited  and  made  remark^s  oti  a  liriiig  aperiine 
an  albino  variety  of  the  Cape  Mole-rat  (Gtorychus  capen^i»\  la 
presented  to  the  Menagerie  by  the  Rev.  George  H,  R,  Fisk,  CM.! 
Mr.  Fisk  wrote  that  he  had  had  the  specimen  iu  queatiim  in  enpti 
two  or  three  months,  kept  in  a  box  half  full  of  earth  and  fed  pn 
pally  on  potatoes.  The  ordinary  colour  of  this  auinml  was  a  unif 
grey ;  the  present  specimen,  however,  was  of  a  nearly  pure  white  \ 
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k  eyes.  Mr.  Fisk  said  there  are  also  three  white  specimens  of 
animal  in  the  Capetown  Museum. 

letter  was  read  from  Dr.  E.  C.  Stirling,  of  Adelaide,  containing 
pj  of  his  description  of  a  new  Australian  Mammal  (which  had 
idy  appeared  in  nearly  the  same  form  in  '  Nature/  vol.  xxxviii. 
13),  as  read  before  the  Rojal  Society  of  South  Australia,  Sept.  4th, 
I,  and  published  in  that  Society's  'Transactions.'  Dr.  Stirling 
now  engaged  in  finishing  a  complete  desciiption  of  this  very 
liar  and  interesting  burrowing  animal,  which  somewhat  resembled 
pe  Mole  (Chrysochloru)  in  general  external  appearance,  and 
cted  to  be  able  to  communicate  it  to  this  Society  when  ready. 


[r.  Seebohm  exhibited  the  skin  of  a  male  example  of  Phasianus 
somelat  which  had  been  purchased  in  the  flesh  (along  with  a 
de)  in  Leadenhall  Market,  where  several  others  were  also  sold, 
was  stated  to  have  been  sent  over  in  a  frozen  state  from  the 
is-Caspian  provinces  of  Russia. 


be  following  papers  were  read : — 


description  of  a  new  Genus  of  Muridae  allied  to  Hydromys, 
By  Oldfield  Thomas^  Natural  History  Museum. 

[Received  March  26,  1889.] 

(Plate  XXIX.) 

ne  of  the  most  singular  and  at  the  same  time  most  isolated  genera 
[uridse  is  Hydromys,  of  which  the  only  species  is  the  well-known 
tralian  Water-rat.  Alone  of  the  family,  and,  with  one  exception  \ 
i  of  the  Rodentia,  this  remarkable  animal  has  only  two  molars 
ich  side  of  each  jaw,  and  the  structure  of  these  molars  is  at  the 
i  time  quite  different  from  that  found  in  any  other  known  Rat. 
*mal]y  Hydromyt  has  taken  on  characters  suitable  for  a  purely 
itic  life,  standing,  so  far  as  regards  external  specialization  for 
iming,  in  an  intermediate  position  between  Potamogale  and  Nec- 
fs\  less  specialized  than  the  former  and  more  so  than  the  latter, 
be  skull  of  Hydromys  differs  from  other  Muridae  in  many 
acters,  and  especially  in  the  structure  of  the  infraorbital  foramen, 
!h  is  hardly  murine  in  the  ordinary  sense  at  all,  as  it  is  of  about 
lame  breaath  above  and  below,  and  its  external  wall  has  not  the 
riorly  projecting  plate  found  in  the  great  majority  of  the  Rats 
Mice  (see  Plate  XXIX.  fig.  7). 

Itogether  Hydromys  has  occupied  a  peculiarly  isolated  position 
ie  family,  no  other  genus  showing  any  approach  towards  it,  and 
e  is  therefore  a  proportionate  amount  of  interest  in  the  discovery 
new  form  allied  to  it.     The  proof  of  alliance  lies  wholly  in  the 

HeterocephaMu  phiUijm,  see  P.  Z.  S.  1885,  p.  847. 

Peter*.  Abb.  Ak.  Berl.  1860,  p.  152.    Eegarded  as  a  subgenus  of  Holochilus, 

[ias,P.Z.S.  1882,  p.  101. 
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dentition,  as  both  the  cranial  and  external  characters  of  the  new 
genus  are  those  of  ordinary  Maridse.  The  new  form,  by  its  structure, 
is  obviously  a  land-  and  not  a  water-animal,  and  on  this  account^ 
in  contradistinction  to  its  aqiuttic  ally  HydromyB,  I  propose  to  call  it 

Xeromys\  g.  n. 
External  form  murine.      Tip  of  muzzle  as  in  Mus^  not  as  in 
Hydromys.    Toes  unwebbed.     Tail  scaly,  very  finely  haired.     Skull 
as  in  Mu9t  except  that  the  supraorbital  edges  are  rounded.     Teeth 
both  in  number  and  structure  as  in  Hydromys. 

Xeromyb  myoides,  sp.  n. 

External  appearance  exactly  like  that  of  an  ordinary  Mus.  Size 
about  twice  that  of  Mus  musculus.  Ears  short  (as  compared  to  most 
members  of  Mus),  rounded,  laid  forward  they  only  reach  to  within 
about  3  or  4  millim.  of  the  posterior  can  thus  of  the  eye ;  their  anterior 
edge  without  the  little  supplementary  flap  found  in  Hydromys. 
Fur  very  short,  uniform  in  length.  Whiskers  as  in  Mus,  fewer  and 
slenderer  than  in  Hydromys.  General  colour  above  dark  slaty  grey, 
below  white,  the  line  of  demarcation  not  sharply  defined.  Ears 
grey.  Arms  and  legs  like  back ;  hands  and  feet  very  thinly  haired, 
almost  naked  terminally,  white.  Palms  and  soles  (Plate  XXIX. 
fig.  9)  naked,  the  former  with  five  and  the  latter  with  six  pads,  the 
last  hind  pad  elongate.  Pollex  with  a  short  broad  nail,  all  the  other 
digits  with  claws ;  fifth  digit  on  each  foot,  without  claw,  reaching 
just  to  the  base  of  the  fourth.  Tail  about  the  length  of  the  body 
without  the  head,  slender,  scaly,  the  scales  rather  irregularly  disposed, 
very  small,  averaging  about  20  to  22  to  the  centimetre,  the  whole 
tail  very  thinly  covered  with  fine  white  hairs ;  its  substance  pale 
flesh-colour  above  and  below.  Palate-ridges  exactly  as  in  Hydromys, 
t.  e.  three  predental,  the  third  notched  in  its  centre,  three  iuterropted 
interdental  ridges,  and  one  posterior  uninterrupted  (see  Plate  XXIX. 
fig.  5).     Mammae  0—2=4,  as  in  Hydromys. 

Skull  (Plate  XXIX.  figs.  1-4),  in  its  general  form,  not  unlike  that 
of  a  small  Rat,  say  of  the  common  N.  Australian  Uromys  cervinipes, 
Gould.  Nasals  reaching  much  further  forwards  than  in  Hydromys, 
but  not  so  far  as  in  Mus,  just  falling  short  of  the  level  of  the  front 
of  the  premaxillse.  Interorbital  region  smoothly  convex,  the  supra- 
orbital edges  rounded,  not  ridged  or  beaded.  Interparietal  very 
broad  transversely,  and  narrow  antero-posteriorly.  Infraorbital 
foramen  typically  murine  in  character,  the  outer  wall  broad  and 
slightly  projecting  forwards  (fig.  6).  Anterior  palatine  foramina 
short,  not  equalling  the  combined  length  of  the  two  upper  molars. 
Bullae  small,  inflated,  transparent. 

Teeih. — Upper  incisors  long,  less  curved  than  in  Mus,  and  recalling 
in  their  general  appearance  those  of  the  Voles.  Their  front  surfaces 
smooth,  ungrooved,  orange  in  colour.  Molars  (Plate  XXIX.  fig.  10) 
as  in  Hydromys  chrysogaster,  except  that  the  lateral  ends  of  the 
lobes  are  shorter  and  rounder,  and  that  the  inner  wall  of  the  second 
'  ltipb9,  dry ;  i}  (lypd,  the  dry  land. 
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lol:>e  ofi^is  sligbtly  folded  inwards  at  iU  centre.  Lower  inciaori 
ve»"y  lon^,  their  front  surface  white.  Lowyr  iiiokra  (^g.  4)  as  in 
Hy^^w€^mif9^  but  the  walls  of  the  large  anterior  loUe  of  m.^  are  notched, 
so  «»a  to  give  a  rather  more  cu^pidste  character  to  the  tooth. 
X!>  i  mens  ion  3  of  the  typej  an  adult  female  in  spirit; — 
BLeoil  and  bodj  HI  iiiiUim. ;  tail  85  ;  hind  foot  23'2  ;  ear  10 X 
10"-:*  ;  head  33  ;  forearm  and  hand  29  \  heel  to  front  of  last  foot-pad 
ilt'S   i    length  oflast  toot -pad  2-6, 

S^A-94li. —  Basallength  26  ;  greatest  breadth  15;  nasals,  length  8 '9, 
br^a^Utb  3*3;  iaterorhital  breadth  frO;  interparietal,  length  3\, 
br^^fcclth  9  2;  infroorbital  foranit^n,  length  of  outer  wall  2^H,  distance 
frt>rwi  outer  corner  of  o^ie  foramen  to  that  of  the  other  7'6  j  palate, 
len^tli  itJj  breadth  outride  m.-  :r5j  iiiMde  m.^  2*1  ;  diastema  9; 
kiT^th  of  pahitiiie  tbramina  3'9  ;  length  of  ^*  2'B,  of  m^^  1*5  ;  of 
tli<*    two  together  in  titu  4'L 

J/€i6.  Port  Mackay,  Queensland  (Godeffroy  Musenm)^ 

I'he  above  given  beiug  the  eonibiiiation  of  characters  presented  by 

the  new  form,  we  may  turn  to  the  interesting  questions  as  to  the  phylo- 

|;eriy  of  Il^dromf/s  naturally  raised  by  its  discovery.     Had  the  origin 

of    ^lydrom^i^  been  formulated  apart  from  Xenmiijs,  it  would  most 

&SSU.  redly  have  been  somewhat  as  follows  ; — The  ancestor  of //yf//'Ofwyj 

would    bare  been  said  to  have  been  an  ordinary  Murine  with   threts 

molurs,  which   took  to  an  aquatic  life  as  MitM  fuscipm^  Mieroius 

i"*t/iAtA(trf«,  and  others  have  done,  and  that  then^  afterwards,  as  the 

ei£^ternal   characteri^  became  modified  for  Bwimming,  and  as  some 

waler-loving  substance  was  more  and  more  exclusively  used  as  food, 

the  teeth  became  modilied  in  the  remarkable  manner  characteriatic 

pT    the  genus.     This  natural  specul&tion,  apparently  quite  sound  in 

Itself^  is  abniptlj  overthrown  by  the  discovery  of  Xerontj^s  ;  for  that 

^*rniil^  without  having^  developed  the  aouatic  habits  and  characters 

^^ytlrom^s^  has  already  attained   to  the  same   specialized   dental 

P^«^«jliarities.     That  Xeromtft  is  the  almost  unmodified  descendant 

of   One  of  the  more  recent  direct  ancestors  of  Ut/dromtfs  is  almost 

''^^tltjestionable,  as  it  does  not  possess  a  single  peculiar  character  of  its 

^^*  every  one  of  its  points  beiug  present  either  in  its  relatives  the  true 

^^  and  Alicej  or  in  what  we  may  fairly  call  its  offspring,  UydromyB, 

T^  he  true  course  of  the  evolution  of  /J^ifrom>/*  appears  therefore  to 

"^^e  heeji  jhia.     There  would  have  been  hving  in  Australia,  perhaps 

•^^^'jifiratively   recently,  one  or  more  species  of  a  terrestrial  genua 

RssesMug  a  Murine  exterior  and  skull,  and  Hydromyine  dentition. 

Palate -ridges,  and  mammae  ((.  e-  Xeromt^i  as  now  defined).     Some 

''J^'^bera  of  this  genu5  taking  to    an   Aquatic  life,  such  of  their 

***'^eters  as  had  any  direct  relation  to  the  power  of  swimming 

'['^uld   ^^ave  become  modified,  these  being  size,  form  of  head,  and 

tUfcr    -^  .... 


^"''^fore  of  fkull,  structure  of  mujzlc  (for  cleaving  the  water  and 
^pingit  out  of  the  mouth),  great  whisker  developm.ent,  closeness 
"^^  gloesiness  of  fur,  extra  folds  on  ear-conch,  webbing  of  toes, 
"^PT^T^ggion  of  sol^padst  and  hairiness  and  increase  in  size  and 
^V^*'*iglh  of  taih  On  the  other  hand,  the  number  and  structure  of 
^^^  teeth,  aud  even  such  slight  and  presumably  easily  modified 
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dianctera  as  the  form  of  the  piilate-ridges  and  the  number  of  the 
mamiiic,  haTe  remained  quite  unafiected  daring  all  the  changes  thit 
the  rest  of  the  animal  has  undergone. 

A  parallel  case,  but  one  in  which  the  differences  between  the  two 
are  by  no  means  so  strongly  marked,  is  that  of  the  rare  Floridan 
Neofiber\  in  its  relationship  to  the  common  and  widely-spread 
North- American  Fiber. 

But  the  question  next  arises  as  to  which  of  the  Marines  Xenwnft 
itself  is  most  allied ;  but  here  the  Tery  high  specialization  of  its 
teeth  presents  the  same  difficulty  as  in  the  case  of  Hydromys,  so  thst 
in  this  respect  the  discoTcry  of  Xeromya  hardly  helps  us  at  all.  The 
slight  diffierences  between  the  teeth  of  the  two  genera  prove  that  the 
almost  continoous  walls  round  the  lobes  of  the  molars  of  Hycbromyt 
were  formerly  cusps,  as  in  other  Murines ;  but  although  this  leads 
directly  towards  Mus,  it  leads  equally  directly  towards  nearly  all  the 
other  mertibers  of  the  family.  In  fact  one  cannot  say  with  absolute 
certainty  that  the  teeth  are  more  nearly  allied  to  those  of  Mus  than 
to  those  of  Vrowtysj  HapalotUt  GerbiUms,  or  even  Crieehu  itself; 
and  we  must  therefore  he  content  to  wait  in  the  hope  that  more  of 
the  missing  links,  either  fossil  or  recent,  may  yet  turn  up,  and  that 
then  a  more  enlightened  study  of  larger  material  may  tend  to  ehc  - 
date  this  most  interesting  question.  In  any  case  we  must  be  thankful 
that  by  the  preserration  of  the  apparently  common-looking  litde 
Xeramys  myoides^  so  important  an  advance  in  our  knowledge  of 
the  ancestry  of  Hydromys  has  been  made  practicable. 

EXPLANATION  OF  PLATE  XXIX. 

Figs.  1-4.  Skull  of  Xeromua  myoides, 

5.  Palate-ridges  of  ditto. 

6.  Anterior  zygoma-root  of  ditto. 

7.  Anterior  zygoma-root  of  Hydromys  rhrysoyasfer. 
8, 9.  Ear  and  right  hind  foot  olXeromys  myoides. 

10-12.  Left  upper  and  lower  molars  of  ditto. 


2.  On  a  new  Tree  Trap-door  Spider  from  Brazil. 
By  the  Rev.  O.  P.  Cambridge,  M.A.,  P.R.S.,  C.M.Z.S.,  8m;. 

[Beoeiyed  AprU  10,  1889.] 
Class  ARACHNIDA. 
Order  Araneidea. 

Fam.  THERAPHOSIDifi. 

Gen.  nov.  Dendricon. 
Dendricon  rastratum,  sp.  n. 

This  genus  is  evidently  nearly  allied  to  Moggridgea^  Cambr.,  bat 

the  presence  on  the  falces  of  a  strong  rake-like  group  of  spines  near 

the  base  of  the  fang,  and  a  difference  in  the  form  of  the  maxillae  and 

labium,  lend  me  to  conclude  that  it  is  certainly  distinct  from  tbtt 

1  See  True,  P.  U.  S.  Nat.  Mui.  Tii.  p.  170  (1884), 
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The  falees  are  tnassiye,  with  some  sharp  teeth  opposed  t 
strong,  curved  fang,  and  a  compact  group  of  spines  at  their  < 
mity,  in  front,  on  the  upperside  near  the  articulation  of  the  fan 

The  legs  are  short,  very  strong,  and  armed  with  spines  01 
tihiae  and  metatarsi  of  the  two  anterior  pairs.  The  colour  c 
ahove  parts  is  yellow-brown  to  rich  reddish  brown. 

The  nest  consists  of  a  short  tube,  covered  with  minute  fragi 
of  bark  and  lichens,  and  almost  concealed  in  the  interstices  0 
bark  of  a  tree ;  at  the  upper  end  is  a  nearly  circular,  hinged  n 
lid,  similarly  concealed  by  lichens  and  bits  of  bark. 

Two  specimens  of  this  nest,  and  the  Spiders  in  them,  were 
recently  forwarded  to  me  by  post  by  Mr.  Frederick  TayU 
Rainhill,  Lancashire ;  but  unfortunately  the  Spiders  and  the  ha 
which  the  nests  were  placed  were  completely  crushed  and  a 
comminuted  in.  the  postal  transit,  so  that  no  part  of  the  Sf 
could  be  distinguished  excepting  the  fragments  from  whicl 
figures  annexed  were  drawn.  These  fragments,  however,  sho^ 
the  Spider  is  nearly  allied  to  Moggridgea^  Cambr.,  but  distinc 
have  therefore  thought  that  a  new  genus  might  be  based  upon  t 
and  that  thus  the  attention  of  collectors  being  drawn  to  the  fi 
there  being  a  Tree  Trap-door  Spider  inhabiting  Brazil,  more  exai 
might  be  obtained,  and  further  details  of  the  Spider's  size,  form 
position  of  the  eyes  ascertained.  The  only  hitherto  known  ' 
door  Spiders  inhabiting  trees  have  been  found  in  South  Africa. 

The  Sf)iders  and  nests  now  described  were  received  by  Mr.  T 
from  Mr.  Dukinfield  Jones,  C.E.,  by  whom  they  were  found  ii 
Organ  Mountains,  Brazil. 


3.  Some  Notes  upon  the  Anatomy  of  the  American  1 
(Tapirus  terrestris).  By  Frank  E.  Beddard,  A 
Prosector  to  the  Society. 

[Received  May  6, 1889.] 

Having  dissected  two  specimens  of  the  American  Tapir,  I 
been  able  to  supplement  in  some  particulars  the  accouhts  giv( 
Owen  (6),  Yarrell  (9),  Eudes-Deslongchamps  (3),  Mayer  (11] 
Turner  (8)  of  the  anatomy  of  this  animal.  My  notes  principally 
to  a  young  Tapir  which  died  in  the  Society's  Gardens  on  Februarj 
of  the  present  year,  having  lived  in  the  Gardens  for  only  two  m( 

The  animal  measured  41  inches  from  the  tip  of  the  snout  1 
root  of  the  tail  (the  measurement  being  taken  along  the  curves  < 
back).     The  height  at  the  shoulder  was  22  inches. 

The  animal  showed  the  white  bauds  which  characterize 
young. 

Alimentary  Tract, 
The  hard  palate  was  furnished  with  1 5  ridges  and  one  incoi 
ridge  on  either  side  which  showed  an  alternate  arrangenien 
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apex  of  each  ridj^e  lying  between  two  ridges  of  the  opposite  side  ;  in 
front  of  the  molars  these  ridges  are  directed  forwards^  posteriorly 
they  are  directed  backwards;  on  the  right  side  the  half  ridge 
formed  the  fourth  of  the  series,  on  the  left  side  the  fifteenth. 

The  tongue  has  numerous  fungiform  papillse,  and,  as  Parker  (10) 
states  of  the  Indian  Tapir,  these  papillae  are  most  numerous  anteriorly 
and  posteriorly;  a  median  space  was  entirely  destitute  of  these 
papillse,  which,  however,  occurred  along  the  sides  of  the  tongue  in 
this  region  just  as  abundantly.  There  was  a  distinct  Mayer's  organ, 
and  on  a  level  with  the  anterior  margin  of  this  a  transverse  row  of 
four  circumvallate  papillae. 

On  opening  the  abdominal  cavity  the  greater  part  was  seen  to  be 
occupied  by  the  caecum  and  two  segments  of  the  colon ;  the  coils  of 
the  small  intestine  were  pushed  away  to  the  left  side.  Owen  de- 
scribes an  identical  arrangement  in  his  specimen ;  it  may  therefore  be 
probably  regarded  as  typical. 

The  stomach  measured  21  inches  round  the  greater  curvature,  it 
was  8  inches  in  length  ;  the  shape  agreed  with  the  figure  given  by 
Eudes-Deslongchamps,  and  with  Parker's  figure  (10,  woodcut  fig.  1 ) 
of  the  stomach  of  the  Indian  Tapir,  but  the  two  orifices  (oesophageal 
and  duodenal)  were  more  closely  approximated  owing  to  the  tension 
caused  by  the  gastrohepatic  ligament.  The  cosophageal  epithelium 
was  found  to  be  prolonged  some  way  into  the  interior  of  the  stomach, 
and  was  recognizable  by  its  dense  white,  corrugated  appearance ;  it 
extends  for  a  distance  of  about  2|  inches  on  one  side  and  1 1  inches 
on  the  other  side  of  the  oesophageal  opening — not  so  far  as  in  the 
Rhinoceros  and  Horse  or  in  the  American  Tapir  as  described  by 
Owen  (6)  ;  the  interior  of  the  stomach  appeared  to  be,  in  fact,  much 
like  that  of  the  Indian  Tapir.  The  stomach  was  twisted  as  in  Eudes- 
Deslongchamps' s  figure. 

The  bUiary  orifice  was  about  2  inches  from  the  pylorus ;  the 
pancreaiic  opening  opposite  to  it  and  about  1  inch  from  the  py- 
loms. 

The  walls  of  the  stomach  at  the  duodenal  orifice  were  very  thick 
and  furnished  with  several  circularly  arranged  folds ;  the  commence- 
ment of  the  duodenum  was  well  marked. 

The  small  intestine  measured  27  feet  in  length.  I  could  not  dis- 
cover any  valvula  conniventesy  only  irregular  folds  which  extended 
through  many  feet  of  the  intestine ;  their  folds  were  in  some  parts  so 
complex  as  to  produce  a  honeycombed  appearance. 

The  cacum  and  the  commencement  of  the  large  intestine  are  illus- 
trated in  the  accompanying  drawing  (woodcut  tig.  1).  This  viscus 
has  been  already  illustrated  in  Eudes-Deslongchamps's  memoir,  but 
the  figure  given  by  him  is  small  and  in  sdme  respects  incomplete. 
The  general  appearance  of  the  caecum  and  the  colic  loop  is  very  similar 
to  that  of  the  Horse  (Chauveau  (2),  fig.  1 77,  p.  432)  and  the  Rhino- 
ceros (Beddard  and  Treves  (1),  pi.  xxxiv.).  The  small  intestine  is 
attached  to  the  caecum,  as  in  the  other  Perissodactyles,  by  a  large 
anangious  fold  (fig.  1,  ^,  p.  254)  extending  along  the  small  intestine 
for  the  distance  of  about  1  foot.     Adhere  the  vein  and  artery  perforate 


2A-t 


MR.  F.  E.  BKDD4RD  ON  TAPIHOS  TK.RRES1HI9.        [ 

Pig.  1. 


Ciruiin)  and  C'tilii;  Lofiji  of  Tapirut  (trreglrit 
''•"""vik^ul'fuk!i"Jf™''\'''  '"""''■'^^'»''  '■""""«  -  P*rit«n«J  fold;  «. 


1889.]  MR.  p.  ■•  BEDDARD  ON  TAPIR08  TERRESTRI8.  255 

the  intestiaal  mesentery  on  their  way  to  and  from  the  caecum  a  small 
mesenteric  fold  (fig.  1,  a)  was  attached  for  a  short  distance  to  the 
caocum.  The  csecum  is  thrown  into  sacculations  hy  four  fibrous 
bands  running  from  end  to  end  of  the  csecum  and  at  approximately 
equal  distances  from  each  other ;  of  these  the  band  to  which  the 
ileo-caecal  mesentery  is  attached  is  the  least  conspicuously  developed. 
This  18  rather  remarkable,  for  in  the  Rhinoceros  (Rh,  sondaicus)  the 
band  which  lies  on  the  opposite  side  of  the  caecum  has  disappeared, 
and  in  the  Horse  is  fused  a  considerable  way  before  the  end  of  the 
c»cani  with  one  of  the  lateral  bands  ^ 

At  its  commencement  the  colon  was  enormously  enlarged  and 
intimately  bound  to  the  caecum  by  fibrous  bands  as  in  the  Rhino- 
ceros. 

The  looped  arrangement  of  the  colon  is  identical  with  that  of  the 
Horse  and  Rhinoceros ;  the  distal  narrow  portion  was  not  so  dis- 
tmctly  marked  as  in  Rhinoceros,  but  this  apparent  difference  may  be 
really  due  to  inflation. 

Aa  in  Rh.  sondaicus  each  loop  of  the  colon  was  furnished  with 
a  considerable  artery  (fig.  1 ,  d)  and  vein  attached  by  a  fold  of  mesen- 
tery to  the  surface  of  the  colon ;  the  blood-vessels  and  the  folds  were 
continuous  at  the  extremity  of  the  loop. 

The  American  Tapir  furthermore  resembles  the  Rhinoceros  in  the 
presence  of  a  small  free  fold  (fig.  I,  e)  which  arises  from  the  surface 
of  the  membrane  uniting  the  two  halves  of  the  colic  loop.  As  will 
be  seen  by  a  comparison  of  the  accompanying  drawins:  with  the 
figures  of  the  Rhinoceros's  caecum  published  by  Mr.  Treves  and 
myself  (pi.  xxxiv.),  this  fold  appears  to  be  on  the  opposite  side. 

The  omentum  was  large  and  bore  some  fat ;  it  was  fixed  to  the 
transyerse  colon  and  to  the  kidney. 

The  spleen  measured  13|  inches  in  length  and  3  inches  greatest 
breadth  ;  it  had  a  conspicuous  notch  on  one  side  near  to  the  broad 
end. 

The  liver  is  more  like  Murie's  figure  (4,  plate  iv.  fig.  7)  of  the  liver 
of  T.  indieus  than  Parker's  (10,  woodcut  fig.  2,  p.  770).  It  has  a 
well-developed  Spigelian  and  caudate  lobe.  The  right  central  lobe 
is  larger  than  the  left.     There  is  of  course  no  gall-bladder. 

The  heart  possesses  a  well-developed  moderator  band  formed  of 
four  limbs,  of  which  three  are  attached  to  the  free  wall  of  the  right 
yentricle  and  one  to  the  septal  wall.  According  to  Parker  (10)  this 
structure  does  not  occur  in  the  Indian  Tapir.  As  in  that  species,  the 
subclavian  and  carotid  arteries  all  arise  from  a  single  innominate 
trunk. 

The  lungs  agreed  perfectly  well  with  Parker's  description  of  the 
lungs  in  the  Indian  species.  I  noticed  on  the  right  side  an  epar- 
terial  bronchus. 

The  generative  organs  I  did  not  dissect ;  the  penis  is  well  illus- 
trated in  Eudes-Deslongchamps's  figures. 

'  Parker  only  describes  three  bftiidi  in  71  indieus ;  the  ooe  that  has  vanished 
appears  to  be  the  ooe  that  is  feebly  developed  in  the  American  Tapir. 
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There  seems  to  be  no  doubt  that  the  cerebral  convolutions  are 
simpler  in  Tapirus  than  in  the  other  types  ;  on  the  other  hand,  it  is 
well  known  that  the  brains  of  smaller  animals  are  more  simple  in  their 
convolutions  than  those  of  their  larger  allies.  This  generalization, 
however,  hardly  applies  to  the  Ferissodactyla ;  Ceratorhinus  sumia- 
trenMf  as  Garrod  has  pointed  out,  has  a  more  complex  and  folded 
cerebrum  than  the  larger  Rk.  unicornis ;  the  brain  of  RA.  Mondaiau 
is  if  anything  rather  more  complex  than  that  o{Rh.  uuieomis^  though 
here,  again,  the  contrary  might  have  been  expected.  The  brain  o( 
the  Horse  b  at  least  as  complicated  in  the  cerebral  folds  as  that  of 
Rhinoceros.  It  may  therefore  be  that  the  comparatively  simple 
brain  of  the  Tapir  is  an  indication  of  a  low  position  among  the 
Perissodactyla,  which  is  of  course  favoured  by  other  considerations. 
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4.  On  the  PraepoUex  and  Praehallux,  with  Observations  on  the 
Carpus  of  Theriodesmtis  phylarchus.  By  Prof.  Karl 
Bardeleben  (Jena).  (Communicated  by  Prof.  G.  B. 
Howes,  F.Z.S.,  F.L.S.) 

[Eoceived  Apiil  30,  1889.] 
(Plate  XXX.) 

In  1885  I  gave  the  name  "rudiments  of  praepoUex  and  prae- 
hallux ''  to  thotie  bones  on  the  inner  side  of  the  carpus  and  tarsus  of 
the  Mamnudia  which  were  hitherto  either  quite  unknown,  or  had 
been  but  hrieflj described  as  radial  and  tibial  ''sesamoids."  1  have 
found  these  bones  in  all  orders  of  Mammals  which  have  five  functional 
digits.  The  "  rudiment  of  the  prsepollex  "  (shortly  called  **  prae- 
poUex ")  is  present  in  Marsupials,  JBdentata,  Rodents,  Insectivora, 
CamiTora,  and  Monkeys.  The  prsepollex  is  situated  on  the  trape- 
zium in  Insectivora  and  Lemurs ;  between  the  scaphoid  and  the 
6rst  metacarpal  in  Rodents  and  Camivora ;  between  the  scaphoid 
and  the  trapezium  in  Monkeys.  The  prsBhallux  articulates  with  the 
first  cuneiforme  in  Marsupials,  Insectivora,  and  some  Camivora; 
with  the  same  bone,  or  with  the  navicular,  in  Edentata  and  Rodents ; 
with  both  bones  in  other  Camivora;  between  the  first  cuneiform 
and  the  first  metacarpal  in  Monkeys.  The  rudiments  of  the  pree- 
poilex  and  prsehallux  are  small,  rounded,  or  elongated  ossicles,  often 
strikingly  similar  to  a  metacarpal  or  phalangeal  bone.  As  almost 
all  Mammals  have  also  a  supernumerary  bone  (formerly  considered 
as  a  ^'  sesamoid  ")  on  the  outer  side  of  the  hand  (pisiforme)  and  of 
the  foot  (tuberositas  calcanei),  I  conclude  (regarding  these  super- 
numerary elements  as  vestiges  of  reduced  digits)  that  there  are,  in 
addition  to  the  ordinarily  recognized  five  digits,  the  rudiments  of  a 
sixth  (internal)  and  of  a  seventh  (external)  digit,  in  both  the  hand 
and  foot  of  Mammals. 

I  have  also  found  a  supernumerary  cartilage  on  the  tibial  border  of 
the  tarsus  in  the  human  embryo  of  the  second  month  ;  and  Kehrer, 
a  pupil  of  Wiedersheim,  has  shown  (Berichte  d.  naturf.  Gesellsch. 
su  Freiburg,  Bd.  i.  Heft  4,  1886)  that  the  Urodela  have  also 
rudiments  of  seven  digits  in  embryonic  stages.  Consequently  I  was 
led  to  state,  at  the  meeting  of  the  German  Naturalists  and  Physicians 
in  Berlin  (1886),  that  we  must  modify  our  former  views  on  the 
pentadactvly  of  the  higher  vertebrates,  inasmuch  as  we  have  ground 
for  regarding  certain  cases  of  hyperdactyly  (polydactyly),  which  are 
not  unfrequently  found  in  Mammals  (more  especially  in  the  best- 
known  Mammal,  Man),  as  instances  of  atavism  rather  than  of 
abnormality. 

Until  this  month  I  have  neither  had  the  time  nor  the  requisite 
material  for  a  more  detailed  inquiry  into  this  important  subject, 
nor  had  I  seen  the  large  collections  of  London  and  of  North 
America.      My  intention  to  come  to  London  has  been  on  several 


260 


PROF.  KARL  BARDELCBEN  OK 


Ptay7, 


occftslong  frustrated.  In  the  meniitinip,  many  observation*  a^mng 
with  tny  own  have  been  recorded  hy  other  authors  ;  aud  there  baft 
beeti  a  strong  attack  made  ujicni  my  views  bj  Prof,  Gegeobaur 
(MorphoL  Jnhrbucli,  voL  xw.  p.  394,  1888). 

This  attack,  emanaling  from  one  of  the  most  celebrated  com- 
parntive  anatomists  of  the  day,  impelled  me  to  renew  my  investiga- 
tions on  the  subject  and,  for  this  purpose,  to  study  tbe  collectious 
presened  in  the  British  Museum,  where  I  have  found  both  a  tery 
large  amount  of  uiaterial  and  have  met  with  the  greatest  kindness  lo 
helping  me  to  use  it.  Of  those  to  wboiu  I  am  particularly  indebted, 
I  may  mentiou  Prof.  Flower,  Dr.  Giinther,  Dr,  Woodward^  Mr. 
Boulenger,  Mr.  Lydekker*  and  especially  Mr*  Oldliield  Thomas,  who 
allowed  me  to  work  in  bis  roouTj  and  wlio  gave  me  much  assistance 
in  my  exatninatton  of  the  Museum  specimens. 

These  recent  observations  have  luliy  corroborated  my  previous 
conclusions  on  the  subject*  Although  tt  is  not  possible  for  me 
just  uow  to  commuLncate  all  tbe  results  1  have  obtained  in  London, 
1  may  nevertheless  give  a  short  aceount  of  some  of  the  more 
interesting  facts  which  I  have  established. 

In  some  Mammals  (for  example,  in  PedeUs  capenms)  tbe  jirae- 
pollex  consists  of  two  bonei  (Plate  XXX.  fig*  2),  of  which,  in  a 
specimen  in  the  British  Museum,  the  proximal  {Pp,p,) is  1 3  roillim* 
long,  and  the  distal  (Pp.d.)  7  millim.  And,  above  all,  this  rudiment 
or  a  digit  bear?,  in  this  animaL  a  genuine  nuiV  ;.  whtreas  tnany  true 
digits,  such  as  the  Imllnxes  of  Marsupials,  are  without  nails,  The= 
prR?pollex  of  Pedetes  is  very  lar|:e,  and  the  nail  is  a  true  one,  singu- 
larly hke  that  of  the  hnnmn  thumb  and  aimilarly  lotigitudinall 
striate  (Plate  XXX,  fig,  1), 

In  Mathyer^us  mantimus  (Plate  XXX,  fig.  3)  the  pra?po!lex  an 
the  postmhnmus  are  both  very  well  developed.     The  latter  consists  o: 
two  bones,  of  which  the  proximal  {pi^p-)  is  the  true  pisiform  an 
niL-asures  5  millim.  in  length,  while  the  distal  (pi.d,)  is  1*5  millim 
in  length,     We  must  tberefore  in  the  future  disihiguish  a  proximi 
from  a  distal  "  pisiform  ;"  and  I  rej^ard  the  former  as,  in  all  proba — 
bility,  the  carpal,  and  the  latter  as  the  metacarpal  segment  of  tb^ 
postmimmus* 

If,  with  tbe  carpus  or   tarsus  of  an  animal  with  fire  digits^  ther* 
articulate  one  or  two  supernumerary  bones  having  tbe  form  an* 
relationships  of  those  ordinarily  representing  a  reduced   puUex 
hallux,  we  have  good  reason  for  regarding  the  same  as  rudiments 
a  digit*     It  is  most  difficult,  however,  to  say  wherein  a  digit  consisi 
How   many   bones   must   it  contain  ?      Is   the   mamnmlian  ihu 
invariably  a  compbte  digit,  or  is  it  only  a  rudiment?     Il  it  is 
digit  J  the  prsepollex  and   prft*ballux  are  digits  too,  at  least  m  tl" 
cases   of  Pedetes,  Talpa^  and  many  others.     Everybody  who  b^ 

^  Mr*  Oidfleld  Tbamas^  to  whom  I  bad  ehown  the  two  bones  in  tb©  _ 
pfiikx,  <!^iiiniiiied  for  ttie  tlie  «ltins  <if  this  animal  wliioh  iire  pre«en'cd  in" 
culk^titm,  und  found  the  niul  iii  question.     Pro  A  Howes  lum  ftitiCi'  infom 
file  tit  at  a  eimilar,  but  lesa  epeciMlszwl,  eomificatioH  oierljus  tbt  iiuiinaise  [m 
liailux  of  Cetvdahe^  {L\  nova-hippnma\ 
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stodied  these  matters,  and  has  compared  the  different  degrees  of 
reduction  in  the  mammalian  hand  and  foot,  will  admit  that  not  only 
the  reduction  from  five  to  four,  three,  two,  and  even  one  digit  is 
possible,  but  equally  the  reduction  from  seven  to  six,  and  from  six 
to  ^re, 

I  have  also  found  in  many  Reptiles  the  rudiment  of  a  prsepoUex 
and  a  praehallux,  although  most  of  these  animals  are  much  dif- 
ferentiated. We  shall  probahly  never  find  either  in  Mammals  or  in 
Reptiles  (Ichthyosaurus  excepted)  seven  equally  developed  digits  ; 
but  nobody  will  deny  that  a  great  many  forms  are  lost  for  ever,  and 
that  we  have  little  chance  of  finding  complete  fossil  remains  of 
digits  in  animals  whose  hands  and  feet  were  wholly  or  partly  carti- 
laginous, as  is  the  case  with  most  Amphihia. 

I  have  also  found  the  prffipollex  in  an  animal  the  position  of 
which  among  the  Vertebrata  is  very  doubtful ;  I  refer  to  the  M eso« 
loic  Theriodesmus  phylarchus  of  Seeley  (Phil.  Trans,  yol.  179, 
B,  188c<,  p.  141).  There  is  preserved  in  the  British  Museum  a 
natural  mould  of  the  bones  of  the  right  forearm  and  hand  of  this 
animal,  together  with  other  fragments  of  its  skeleton.  Prof.  Seeley's 
description  appears  to  me  to  be  inexact,  and  I  cannot  agree  either 
with  his  views  or  with  his  restoration  of  the  carpus.  He  considers 
that  there  are  three  centralis.  His  first  centrale  is,  as  my  recon- 
struction shows  (cf.  Plate  XXX.  figs.  4  &  5),  the  lunar ;  his  third 
centrale,  on  the  border  of  the  scaphoid  ("  scapho-lunar  "  of  Seeley) 
and  the  trapezium,  is  the  proximal  bone  of  the  prtepoUex  ;  and  his 
second  centrale  appears  to  me  to  consist  not  of  one  bone,  but  of  two, 
t.f.  two  centralia.  The  first  ^  centrale  has  the  same  position  as  in  all 
Mammals  in  which  it  is  a  distinct  bone ;  he  second  is  placed  as  in 
the  carpus  of  Centetes  (in  which  it  is  not  quite  distinct), — and  as  in 
the  tarsus  of  Cryptoprocta  ferox  (Madagascar ;  Leyden  Museum), 
in  which  I  have  found  a  distinct  bone  (triangulare  tarsi).  A  small 
ossicle  (small,  perhaps,  only  in  the  plane  in  which  the  stone  has  been 
cleft)  lies  on  the  border  of  the  trapezium  ;  it  has  l>een  omitted  by 
Prof.  Seeley  in  his  diagrams  (/.  c.  pp.  147  and  150),  and  is  in  reality 
the  distal  bone  of  the  prsepollex  (Pp,d,), 

Figure  4,  which  1  have  had  redrawn  from  the  original  specimen, 
also  shows  some  other  interesting  points.  The  unciform  (m.)  bears 
a  coodyle  for  articulation  of  the  iburth,  and  a  fossa  for  that  of  the 
fifth  metacarpal  bone.  Between  the  first  and  second,  and  also  the 
second  and  third  phalanges  of  the  third  finger,  and  between  the 
first  and  second  phalanx  of  the  fourth  finger  (the  end  of  which 
cannot  be  clearly  made  out),  there  are  intermediate  pieces  of  bone 
which  are  probably  epiphyses.  In  the  other  fingers  these  inter- 
mediate bones  are  coalesced  with  the  phalanges  in  the  same  manner 
as  the  epiphyses  of  other  Mammals.  If  these  intermediate  bones  are 
epiphyses,  the  phalanges  of  the  third  and  fourth  fingers  of  this 
animal  would  appear  to  bear  epiphyses  at  both  ends — a  condition 
rarely  seen  among  Mammals. 

'  I  eoumerate  the  centralia  from  the  radial  or  tibial  border,  as  it  customarily 
done  in  dealing  with  the  digits  and  the  metacarpal  and  metatarsal  bones. 
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Tlie  mdiuE  ancl  the  ulna  of  Therwdem*m  an?  of  a  sliD|ik  generalized 
type,  in  some  points  resembling  tLose  of  Reptiles ;  but  the  olccraiiot] 
bas  more  or  less  maninmliaii  cbaractera. 

So  tar  as  this  sped  men  carries  us,  Tkenodesmus  cannot  be  laid  tc 
belong  to  any  known  order  of  Mftmmals,  but  it  is  also  not  a  Repiilt 
in  the  modern  senaeof  tbe  word-  This  animal  shows,  in  itt  forearm, 
its  cnudal  vertebrse,  and  its  centralia,  such  very  low  (altbongli  inam- 
maiiflu-like)  characters,  that  it  ought  to  be  placed  betw<?en  tb< 
Reptiles  and  i[aTDmabi.  If  not  tbe  "  Promnminal '*  of  IJaeckel  ii 
may  perhaps  have  been  a  near  relatiTc  of  some  such  transsitional  form 
whose  existence  and  characters  may  be  tbua  postulated  on  rutro^ 
spection, 

EXPLANATION  OP  PLATE  XXX 
Prirpdilex  and  Pr^aUiii  of  MainiimlB. 
Fig*,  1 ,  4,  5,  nat  ake.    Fig*,  2  &  3,  *liglitly  oaUreijd, 
Fig.  I*  Bight  raaoufl  or  Fetktt»  r&ptfm$,  palmfir  auf  faoo. 
2^  Tlve  Ruppopting  iskeleton  <>?  tlie  eojiio. 
3,  Tlio  ftu|ji>or(itig  akt^leUm   of  tbo  corresp)ndjflg  itmnui  f*f  jJ^/Ayeryv 

4i  Ri|tr1it  innnuii  of  7^^iOf/«miw#  pht^hftrkm,  8e«ky, 
5,  EcvtoratioT)  of  tho  Cifcrpua  of  I  be  isamc, 

(Y'.,^.^opiitralj?L  CTi*,  niri^ifontii'*,  *^.jq>ipH\nifl.  /H.Junare.  fng^vaugnum 
pi„  piBifiirni  (pontttnn)niLi&).  p*.d.,  tUstnt  Iwrnn  of  piiiforni.  pip^,  pprniiun 
Ikvob  of  niiifoniu  Pfh,  prmpollvii,  PpJ.^  distal  byriii  t>f  prajwllmt.  />./>. 
p roTi rn id  bon?*  o f  prfi*]>o}  \v% .  U.^  rm] J u^i.  'Sc . ,  i*apl i oi iJ .  /ff , ,  trfi  pi^^eoid .  f m 
tmjjeasuiuh  «,,  uutsifoftii.  f/,,  uliiik  I,  II,  IJl,  1 V,  V,  tPetacarptiLt.  i,  ;i  iJ 
plial  angers. 


May  21,  1889. 

Prof.  Flower,  C.R.,  LL.D.,  F.R.S,,  President,  in  the  Cliiir. 

Mr.  Sclatcr  e^hihiud  and  made  remarks  on  the  munirny  of  j 
Ffllron  ^hielj  hail  hern  obtaiutd  at  Thebes  in  Kg?vpt  by  Mr  Artbn. 
J.  8eott|  F.ZrS.,  la>t  viinter.     It  was  believed  to  be  that  of  a  Kcitrc 

{JHumincuiuM  ulutidarius). 


Mr.  Sclater  exhibited  and  made  remarks  on  a  series  of  pliold' 
gTa|di&i  tiiken  at  Antipodes  Isj^land,  south  o!  New  Xndnnd,  by  Mt?«fl 
13  on  gal  J,  of  Invereari^ill^  New  Zealand,  and  refiresentinf^  jiroups  o 
the  marine  birds  (Penguins^  Cormorants,  and  A I  hut  roses),  and  o 
tbe  Sea-lions,  which  frequent  that  island  for  breeding-purposes. 


Mr,  Selater  exhibited  a  drawing  of  a  Leaf*insect  Uvinp  in  thi 
SoeiL'ty's  Insect-houJ^e,  ami  probably  reftTahle  to  a  not  tjuiie  a  Jul 
stjigc  of  PA^liium  gtlonus^  Gray.     7  bis  ^pectluen  lifl£t  beeti  receives 
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Phi/Ilium  ffdonus,  imm. 

from  the  Seychelles  and  pre&ented  to  the  Society  hj  Lord  Walsing- 
ham,  F.R.S.  

The  folloTiiing  papers  were  read : — 


1.  List  of  the  Criocerida,  Crypiocephalida,  Chrysomelida, 
and  Galerucida  collected  in  Venezuela  by  M.  Simon^ 
with  Descriptions  of  the  new  Species.  By  Martin 
Jacoby,  F.E.S. 

[Eeceiyed  April  24, 1889.] 

A  collection  of  Phytophagous  Coleoptera  from  Venezuela  has  been 
lundly  submitted  to  me  by  Mons.  Eug.  Simon,  of  Paris,  for  exami- 
nation, and,  as  far  as  1  am  able,  I  herewith  give  the  results,  although 
t  good  many  small  species  have  been  left  undetermined  for  want  of 
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material,  as  descriptions  from  single  specimens  (unless  particala? 
distinguished  in  one  way  or  other)  are  not  desirable,  taking  in 
consideration  the  variability  of  the  Phytophaga. 

Perhaps  it  is  not  out  of  place  here  to  caution  future  collectors 
these  insects  against  the  practice  of  gumming  them  on  small  piec 
of  cardboard,  since  it  is  in  most  cases  necessary  to  examine  tl 
undersides  of  the  specimens.  These  suffer  greatly  during  relaxatic 
find  are  in  many  instances  almost  impossible  to  clean  so  that  t 
small  spines  and  structures  of  the  legs  and  antennae  shall  be  ma 
f}lainly  visible.  The  specimens  should  in  all  cases  be  sent  home 
sAwdust  and  left  to  be  mounted  in  one  way  or  other  after  they  ha 
been  examined. 

I  add  here  the  localities  in  which  M.  Simon  obtained  the  spe 
mens  : — 

La  Guaira  (level  of  the  sea),  October  1887. 

Caracas  (elevation  of  922  metres),  October  till  January  1888. 

Colonia  Tovar,  Province  Guzman  Blanco,  mountains  of  19( 
metres  at  an  average. 

Hacienda  de  Corosal,  near  Caracas,  February  17th-2l3t. 

Puerto  Cabello  (level  of  the  sea),  February  27th-29th  and  Marc 

San  Esteban,  hot  forest  near  Puerto  Cabello,  March  lst-26th. 

Valencia,  March  29th  till  April  6th. 

The  collection,  although  not  large,  contains  a  good  many  app 
rently  undescribed  species ;  those  which  are  known  are  for  the  mc 
part  also  found  in  Colombia  and  other  parts  of  South  Americi 
very  few  collections  have  to  my  knowledge  been  sent  from  Ven 
Euela,  which  offers  no  doubt  a  rich  6eld  to  the  Entomologist. 

Lema  patruelis,  n.  sp. 

Head,  the  antennsD  (the  three  apical  joints  excepted),  the  brea 
nnd  the  four  anterior  legs  black  ;  thorax  fulvous,  impunctate  ;  elyi 
flavous,  a  transverse  band  at  the  base  and  another  below  the  niid< 
black  ;  posterior  femora  flavous. 

Length  3  lines. 

Head  black,  impunctate,  eyes  deeply  notched  ;  antennae  extendi 
to  half  the  length  of  the  elytra,  black,  the  apex  of  the  ninth  a 
the  two  apical  joints  entirely  fulvous  ;  thorax  slightly  broader  th 
long,  dark  fulvous,  the  sides  deeply  constricted,  the  basal  sulcati 
distinct,  the  surface  entirely  impunctate  ;  sen  tell  um  black  :  ely( 
scarcely  perceptibly  depressed  below  the  base,  the  anterior  porti 
distinctly,  the  posterior  one  very  finely  punctured,  the  interstices  fl 
tbe  lateral  margin  raised;  the  disk  flavous,  interrupted  by  a  bro 
bluish-black  band  at  the  base,  extending  to  the  sides,  having 
posterior  edge  sinuate,  and  by  another  transverse  band  placed  m 
the  apex,  not  quite  extending  to  the  extreme  margin  ;  this  band  1: 
its  upper  margin  convex  near  the  sides  but  narrowed  towards  t 
BUture,  and  its  lower  margin  slightly  concave  :  the  breast  and  t 
four  anterior  legs  (a  flavous  spot  at  the  underside  of  the  feme 
excepted)  black;  abdomen  and  the  posterior  femora  fulvous,  t 
extreme  apex  of  the  latter  and  the  tibiae  and  tarsi  black. 
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San  Esteban.     A  single  specimen. 

Allied  to  L.  ducalts,  Lac,  L.  buckleyi,  Baly,  and  many  others,  but 
differing  from  all  in  the  system  of  coloration. 

LeMA  8IMONJ,  n.  sp. 

Fulvous ;  antennae  (the  first  joint  excepted),  the  apex  of  the  tibiae, 
and  tarsi  black  :  thorax  with  three  piceous  spots,  punctured  on  the 
disk ;  elytra  strongly  punctured  anteriorly  only,  the  ninth  row  entire ; 
abdomen  stained  with  piceous. 

Lengtli  2^  lines. 

Head  constricted  behind  the  eyes,  the  latter  very  prominent,  deeply 
notched ;  the  vertex  impunctate,  the  lateral  grooves  very  deep ;  palpi 
thickened,  piceous ;  antennae  not  extending  to  half  the  length  of  the 
elytra,  black,  the  basal  joint  fulvous,  the  second  very  short,  the 
third  slightly  shorter  than  the  fourth  joint ;  thorax  not  longer  than 
broad,  not  very  deeply  constricted  at  the  sides ;  the  basal  sulcation 
shallow  and  only  visible  when  viewed  sideways,  the  surface  with  a 
double  row  of  fine  punctures  down  the  middle,  the  sides  anteriorly, 
and  a  longitudinal  stripe  at  the  middle,  piceous ;  scutellum  piceous, 
with  a  basal  fovea ;  elytra  without  any  basal  depression,  strongly 
punctured  at  the  base,  the  punctures  gradually  diminishing  posteriorly 
and  scarcely  visible  at  the  apex,  the  interstices  very  slightly  convex 
at  the  latter  place  and  at  the  sides,  also  impressed  here  and  there 
with  a  few  fine  punctures  ;  underside  and  legs  fulvous,  the  extreme 
apex  of  the  tibiae,  the  tarsi,  and  the  middle  of  the  abdominal  segments 
piceous. 

San  Esteban.     A  single  specimen. 

Allied  to  L.  nupta^  Lac,  and  several  others  belonging  to  that 
division,  but  differing  in  the  colour  of  the  antennae,  that  of  the  thorax, 
and  in  the  immaculate  elytra. 

Lema  equesttris,  Lac 

A  single  specimen  obtained  at  San  Esteban  agrees  almost  entirely 
with  the  Mexican  forms. 

Lxma  calceata,  Lac 

I  refer  somewhat  doubtfully  the  three  specimens  from  San  Esteban 
to  this  species,  with  the  description  of  which  they  agree  in  the  main 
points ;  the  antennae  may,  however,  be  called  rather  robust,  and  the 
elytra,  which  show  an  oblique  depression  at  the  base  (of  which 
Lacordaire  says  nothing),  are  not  finely  but  very  deeply  punctured, 
and  the  interstices  here  and  there  transversely  raised  ;  everything 
else  agrees  with  the  author's  description,  and  as  there  are  already 
several  very  closely  allied  species  contained  in  Lacordaire's  32nd 
group,  1  have  preferred  not  to  describe  the  present  insect  as  another 
addition  to  it. 

Lema  dubia,  Lac. 

From  San  Esteban  and  Puerto  Cabello. 


i^ 
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From  CoranL 

L£]i^  om&iG^tTT..  Lae.t  or  L.  ooasALiSt  Lac. 
SpfQigPTO  Eraa  Ctracfti  mMf  be  rer^rretl  m  tritlier  of  thcjio  sped 
ODB  nf  wlikli  11  |itolMblj  B  T4m^  oT  the  other. 

MsG%SCKtJS  B  £ILMAC£4f  LtC 
HbGASCU^IS  TfTTATA,  Fd>r> 

CottML 

Mecj^ceus  suTu^Ai^tSf  Lmi. 
8ui  E^tilMui* 

Mk«;ascei.is  Aii4att.ES,  var.,  Lae> 
Coioun  ToTir. 

Cotonis  ToTir.    A  Angle  specimen, 

Crttptocephalits  oaruscATus,  Su£&. 
Cobtiia  ToTur.     A  single  sficciaieti. 

CRYFTCM:KPaju-rs  ducoru^  Bu0t. 
A  single  specimen  from  Colouia  Torar, 

CitYTTtlCEPaALUS  AKCE^S,  Suffr, 

La  Gunirft  and  Caracas, 

This  species  bas  been  described  br  Suffriaa  m  inlmbittng  Cuba 
well  as  Caracas.  The  spectn^eits  obtained  bj  M*  Siraan  agree  vt 
Dearly  with  the  author's  de^criptioti,  which  gi¥es  the  ground^colo 
of  the  elftta  as  browiv,  mterrupinl  by  three  trans  v^rse  jet  low  band 
in  the  Veueiuelaft  S|>ecimeus  the  yellow  coloiur  predomiiiatcfl,  a 
is  divided  bv  a  narrow  transferee  brown  band  before  and  a  sitnii 
baud  b^li^iw  the  middle ;  these  bauds  are  irregularly  indented  a 
connected  by  the  hrowu  punctured  strisc,  which  separjtte  the  yetli 
grouud-colour.  I  hare  not  seen  a  typical  specimen  of  C  aac^ 
but  i  ha?e  not  tnuch  doubt  about  the  present  in^Tts  bein^  identic 
with  it  J  being  probably  subject  to  variation  in  regard  tu  the  yelli 
or  brown  colour. 

Crvptdcephalits  AURATvrs,  Fabr. 

Seven  specimens  Iroui  Corosal  and  C^jlonia  ToTar« 

Mo»AcatT&  PiccATOH,  Suffr. 

Coronal  and  Colonia  Tovar. 

Pachydrachvs  reticulatus,  Fabr. 
Caracas.     A  single  specimen. 
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DORYPHORA  PUNCTATISSIMA,  StSl. 

A  single  specimen  from  San  Esteban. 

DORYPHORA  PURA,  Stil. 

San  Esteban  and  Colonia  Tovar. 

DoRYPHORA  BfACULATA,  Oliv. 

San  Esteban. 

DoRYPHORA  BLANOA^  Stil. 

San  Esteban. 

DORYPHORA  SIMONI,  n.  Sp. 

Obscure  brownish  aeneous ;  thorax  strongly  transverse,  the  sides 
with  a  few  punctures  only  ;  elytra  flavous,  very  finely  subgeminate, 
punctato-striate ;  the  margins,  a  deeply  dentate  transverse  band  at 
the  base  (including  a  flavous  spot),  another  band  at  the  middle, 
and  two  elongate  spots  near  the  apex,  piceous. 

Length  4^  lines. 

Of  very  rounded,  strongly  convnc,  and  posteriorly  deflexed  shape ; 
head,  thorax,  and  the  underside  brownish,  with  greenish  aeneous  re- 
flections, the  head  finely  punctured  ;  the  labrum  fulvous ;  antennae 
greenish  black,  the  first  joint  fulvous,  the  third  very  elongate,  the 
following  very  short,  the  terminal  five  joints  gradually  widened ; 
thorax  at  least  three  times  broader  than  long,  the  sides  very  strongly 
rounded  and  widened  before  the  middle,  the  surface  entirely 
iropunctate,  with  the  exception  of  a  few  deep  punctures  at  the  sides, 
the  latter  also  with  a  round  fovea  ;  scutellum  impunctate,  brownish  : 
elytra  widened  towards  the  middle,  the  anterior  portion  strongly 
convex,  the  posterior  greatly  and  rather  suddenly  deflexed ;  the 
disk  very  finely  punctured,  the  punctures  irregularly  arranged  here 
and  there  in  double  rows,  flavous  ;  the  bands  not  extending  to  the 
lateral  but  to  the  sutnral  margin,  the  basal  one  consisting  of  four 
connected  elongate  spots,  joined  at  the  middle  to  the  base  so  as  to 
enclose  a  round  spot  of  the  ground-colour  near  the  scutellum  ;  the 
second  band  placed  at  the  middle,  also  composed  of  four  confluent 
spots,  two  other  elongate  spots  near  the  apex,  and  a  short  streak 
attached  to  the  suture  near  the  apex,  as  well  as  all  the  margins 
narrowly,  brownish  piceous ;  the  mesostemal  process  strong,  straight, 
and  moderately  long. 

San  Esteban ;  a  single  specimen. 

DORYPUORA  FASCIATA,  St^i. 

A  specimen  from  San  Esteban. 

PROSICELA  CHEYROLATII,  Baly. 

San  Esteban  and  Colonia  Tovar. 

Calligrapha  percheroni,  St&i. 
San  Esteban  and  Colonia  Tovar. 
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DksM OGHAM  MA   DECOR*TAt  "♦  *p- 

Ul)sc lira  fulvous  J  U^rminal  joints  of  the  atiteon^  bWk  ;  t 
remotely  punctured  j  elytra  regularly  punctate-siriatei  flavi* 
ftlUural  band,  diniled  niilorbrlyt  the  pf>sti?ri3r  part  of  the  I 
margin,  and  two  eloiii^ute  mnrkhig!*  before  and  below  the  n; 
CtJiinecietl  by  a  narrow  stripe,  browuish  seneou^. 

Length  :i  lines* 

Dead    with   some  fine  punctnreSj  fulvous,  slightly  itainet 
inneous;  antenna;  shorty  the  five  terminal  joints  widened,  blai 
others  fulvous;  thorax  nearly  three  times  as  bmad  aaloa^^tb' 
srraight,  the  anterior  and  posterior  mar^^iu  nearly  parallel ;   tl 
rather  strongly  and  irregularly  punctiired  Dear  the  middle  and 
sidcs^  leavins^  a  narrow  central  imputietiite  space,  fiilvons  ^ 
alight  metallic  gri-cnish  tint ;  elytra  ri.ivau's,   with  a  narrow 
tndifiai  sutnral  band  of  Urownish-oineaus  colour  extending 
second  row  of  punctnreft^  and  divided  in  front  at  each  side 
suture  into  a  si  ion  branch   which  does  not  extpnd  to   the  bi 
Buhqnadrate  large  8()Ot  is  placed  directly  bdow  the  base  am 
neeled  at  its  inner  margin  by  a  narrow  stripe  with  anolhc 
triftngular  spot  placed  near  the  apex ;   the  posterior  portion 
lateral  margin  is  likewise  brownislj ;     below  obscure    t'nlvow 
legs   paler ;    claws    simple ;    the   proaternnm  lungitudioally 
between  the  anterior  coxse. 

San  Esteban,     A  single  specimen. 

The  elytra  have  the  third  and  fourth  rows  of  punctures  inter 
before  the  apejE,  the  fifth,  sixth,  and  serenih  raws  blightljf  I 
the  spots  are  of  a  greenish -ten  eons  colour. 

Plagiddera  ornata,  n.  sp. 

Pale  fntvous  ;  the  terminal  j^Jints  of  tllf  antennee^  ihe  kiiet 
the  tarsi  blaek  ;  thorax  wit  It  a  narrow  central  black  line  ;iri 
basal  spots  ;  seutellutn  black  ;  elytra  setnireguZarly  puncture* 
taceouSj  the  suture  and  six  spots  on  eaeb  elytron  (I,  2t  2n  I)  n 
green. 

Length  2-2|  lines. 

Head  im[mnetate,  dejiressed  between  the  cyea;  antennse 
the  basal  five  joints  fnUoug  ;  thorax  three  tinieti  broader  that 
the  sides  straight  at  tfie  base,  slightly  rourrded  in  front ;  tl 
imjiunctate,  with  a  narrow  central  black  line  from  the  bu're 
a[»ex,  the  basal  margin  with  two  black  spot*;  elytra  tcstaceu 

{nnletn^e^*  plarcd  in  irregular  ro^s*  a  broader  space  in  frojit 
flleral  margin  depressed,  ilarker  fuU'on^  wnd  hounded  by  a 
deefier  pinnctnns,  the  suture  narrowly  metallic  grceti,  itda 
widened  at  I  lie  apex  into  a  ronndtd  spot  ;  &ix  other  green 
placed  as  fulk^ws — a  ssiiall  one  on  the  humeral  callus,  two 
ones  ])laced  transversely  before  and  two  others  below  the  midd 
a  single  spot  at  the  aptx  ;  below  and  the  legs  fnlyous^  the  knt 
taisi  black, 

San  Egteban, 

Of  this  handsome  ijpecies  two  speciltiens  were  obtained* 
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I*if?c^nijs  ;  the  fliitie^nnffi  (the  t e nil hml  joints  exrepted),  ihor&i,  itul 
l€*g^  flavour  I  tlyin  greeubh  eeiieQU^,  fioelj  ftud  setniregularly 
puijctureiL 

L-et»^th  1^1  Hue, 

XI  end  pt<;eoiLS»  impiuictote,  the  vertex  witli  a  metaHic  fieneous  tint, 

tlie^     space   between  the   eyes  more  or  less   finvous ;    the   tubercles 

ot>s^c-■l4^t:e,  rery  tmrrowly  transverse  ;  lab  rum  bl«ick  ;  antennae  closely 

*Pl>foacbed,  extending  beyond   the    bnse  of  the   elytrn^  flavous,  the 

fo^ar    terminal  joints  black,  the  basal  jont  narrowly  elongnte,  second 

sticirt:    and   thickened,  the  following  tsTO  joints  scarcely  longer  but 

wior^    elongate;  thorax  twice  as  broad  as  lon^^  the  aides  straight, 

trie   fmiiterior  angles  otijiquely  an^^ukte,  the  poat^Tior  margin  produced 

•■t   tile  middle  into  a  rounded  lobe,  tbe  surfjice  with  a  deep  transverse 

^rc»o%e  near  the  base,  slightly  sinuate  in  shttfjeand  bouutUd  laterally 

"X    **>   short  longifvtdinal   depression,  beyond  which  the  groove  is  e«- 

^ii  ci  ed  at  a  little  distance  along  the  sides ;  the  di^k  entirely  impunctate, 

fljETT^^u^  ,  scutellum  small,   black;  elytra  convex^   widened  towards 

ll^e    middlej  the  base  with  a  Tcry  shidlowo^molete  depression,  metallic 

gi~e^e«iisb  or  leneous  with  a  slight  tlavous  tint,  the  punctuation   fine 

and    close,  more  distinct  at  the  base  than   towards  the  apex   and  ar- 

rmn|>ed  In  somewhat  regular  rows  near  the  ha;*c ;  legs  i^avous ;  pos- 

l^ricir  femora  strongly  incrassate ;  tibiao  armed  with  a  very  minute 

*P»tie^  ;    the  first  joint  of  the  posterior  tarsi  as  long  as  the  following 

tvTo  J ointa  together;  claws  appendiculate, 

^»racas. 

"*;rm.«ophaga  sobCostata,  n,  sp, 

J   -^l^tallic  dark  blue  ;  tbe  three  basal  joints  of  the  antennie  flnvous  j 
A^l'*'^   transverse,  entirely  rmpmictale ;  elytra  strongly  and   deeply 
i*^"**l*unctate-striate,  tb«  sides  with  one  or  two  more  or  leas  diatiuct 
*^»»eitudinnlcost«, 

J-^n^th  IJ-li  line. 
-.  'it^ad  broad,  im  punctate  ;  eyes  very  large  5  the  frontal  elevation  a 
**^**^ctiy   raised^  rntber  short  and  trigonate,  the  carina  very  short 
I  *'*1    obscure ;    labrum   piteous ;    palfii  fulv+nis ;    antenna   half  the 
'^g:ili  of  (he  body,  hlBck,  the  lower  three  joints  fulvous,  the  ba^al  one 
««'iiiei|  with  metallic  blue  above,  the  third  joint  (jnite  as  long  as  the 


liie 


*"**"  ;  thorax  stronglv  transverse,  nrore  than  twice  as  broad  as  h: 


'ig. 


sid^.^  nearly  straight,  the  anterior  angles  oblique,  slightly  thick- 

*'*^  I    the  disk  slightly  swollen  in  front,  with  a  very  deep  and  sinuate 

*is Verse  groove  near  the  base,  bounded   at  the  sides    by  another 

^""^^ndieular  groove,  beyond  which  the  basal  groove  extends  to  a 

_  '^bter  degree  upwards  along  the  sides,  the  surface  entirely  Impunc- 

_^  I   elytra  convex,  with  strongly  impressed  and  closely  placed  rows 

_.    t*'mctiires  the  sides  with  a  short  acute  ridge  commencing  at  the 

/^Uider  and  extending  below  the  middle,  this  ridge  much  more 

^^miigly  niarkt  d  in  the  female, 

^-^-articnSi 

I  *bink  that  this  species  is  distiiJCt  from  its  many  closely  allied 
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congeners,  partly  desert  bed  under  the  geuerie  name  Diphauhca,  \ 
mcQuni  oiVthe  strongly  pauctured  elytra  and  their  lateral  costa. 

ilERM^flOFHAGA  HARQLDI,   n^   Hp. 

Metallic  greeti;  antennic  (the  basal  joints  excepted)  and  ta 
bluL-k ;  tborax  broadt^r  tbau  long,  impunctute;  elytra  stniugl 
pudctate-striateH. 

Length  1  k  line. 

Head  inipnnctate^  the  frontal  elevation s  very  distinct  and  of  Ion 
tudiuAl  shape  i  the  cnrina  short  and  aeute ;  antenna  extCDding  < 
rather  more  than  half  the  length  of  body,  the  lower  three  juin 
fulvouB,  the  first  stained  with  blaek  above,  the  third  slightly  loagv' 
and  much  thinner  tbau  the  second,  the  others  btaek  ;  thorax  abo^^ 
one  half  broader  than  long,  the  sides  nearly  straight,  the  nngl* 
acnte,  the  transverse  basal  groove  very  deep  and  curved  at  the  middIM 
bounded  by  an  equally  deep  lateral  longitudinal  groove,  rest  of  ttf 
sur/ace  very  shining  and  impnnctate  :  elytra  convex  and  very  slighC 
widened  posteriorly,  the  shoulders  prominent,  the  base  rather  swolleirz 
the  disk  strongly  and  rather  regularly  and  closely  punctate-striat:! 
the  punctures  more  strongly  impressed  at  the  sides,  where  the  intc 
stices  are  also  rather  swollen  ;  the  punctuation  distinct  to  the  apestf 

From  To  Ionia  Tovar,  Caracas  (5  specimens). 

//.  haroldi^  although  closely  allit'd  to  several  species  described  \^ 
von  Harold  under  the  generic  name  \yi  Dipkaulaca  iu  his  *  Coleopterc= 
Ilefte/  seems  to  diflVr  principally  in  the  strongly  punctured  elytra 
connexion  with  the  transversely- shaped  thorax*     1  am  in  posse^^i^ 
of  moat  of  the  types  of  the  author^  all  of  which  differ  in  this  respci— 

HfiRM^EOPHAGA  NITIDlCOLLISj  D.  Sp< 

Below  piceous;  above  metallic  greenish  aeneous  ;  the  basal  joii 
of  the  antenncB  at  id  the  tarsi  obscure  fulvous ;  thorax  imp  uncial 
elytra  finely  and  closely  Be mipunctate- striate. 

Leni^th  1  line. 

liead  iinpunctate;  eyes  very  large;   frontal  elevations  stron^ 
raised,  the  carina  long  and  very  narrow  j  anterior  margin  of  t 
clypeus  swollen,  perfectly  straight  \  anteunse   nearly  as  long  as  t 
body  in   the  male,  shorter  in   the  female,  piceous,  the   three  ba^ 
joints  obscure  flavous,  the  third  scarcely  h)nger  than  the  st^cond 
thinner  ;  thorax  about  one  half  broader  than  long,  the  sides  straig 
the  anterior  angles  oblique,  forming  a  small  tooth  before  the  mid 
the   posterior  margin  with   its  median  lobe  shghtly   produced  an: 
ruunded :   the  surface  with  a  deep  and  strongly  Binnate  transve 
gooove  near  the  base,  bounded  laterally  by  a  not  very  distitict  Ion 
tudinal  groove,  but  continued  beyond  this  in  a  more  feeble  deg 
along  the  sides  of  the  thorax;  the  diJsk  entirely  im punctate  aod  ?< 
shining  ;  elytra  convex,  with  a  scarcely  visible  depression  below  t 
ba&e,  finely  but  very  closely  and  semi  regularly  punctured  ;  anterf 
tibiae  with  a  small  spine* 

Caracas* 

Differing  from  //.  nitidimima,  Baly,  in  the  dark  greenish  cene*>xf 


bj 
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cdoar,  the  shape  of  the  thorax,  and  the  close  and  distinct  eljtral 
panctoation. 

Haltica  (Graftodera)  transvkrsicolus,  n.  sp. 

Black ;  antennae  and  legs  fuWous,  above  metallic  green ;  thorax 
tnuuf erse,  the  basal  groove  obsolete ;  elytra  very  finely  and  closely 
pnnctored. 

Length  I  line. 

Head  broader  than  long,  yery  minutely  granulate,  impnnctate,  the 
frontal  tubercles  obsolete  ;  antenns  robust,  fulvous,  half  the  length 
of  the  body,  the  second  joint  thickened,  the  following  ones  nearly  of 
equal  length  bnt  thinner ;  thorax  twice  as  broad  as  long,  the  sides 
roooded,  the  angles  obtuse,  the  surface  scarcely  perceptibly  punctured, 
with  a  narrow  transverse  very  obsolete  groove  near  the  base ;  scutellum 
black  ;  elytra  very  finely  and  closely  but  more  distinctly  punctured 
than  the  thorax  ;  legs  entirely  fulvous. 

Colonia  Tovar. 

This  very  small  species  may  be  known  prindpally  by  the  more 
than  usual  transversely-shaped  thorax,  in  connexion  with  the  fulvous 
tatenns  and  legs  and  the  obsolete  transverse  thoracic  groove,  which 
is  almost  invisible  at  the  sides.  On  account  of  these  characters,  the 
Venezuelan  species  has  scarcely  the  general  appearance  of  a  true 
Haltica  or  Graptodera ;  I  see,  however,  no  reason  to  separate  it  from 
that  genos. 

Haltica  plicatula,  Erichs. 
San  Elsteban. 

Haltica  amethystina,  Oliv. 
San  Esteban  and  Colonia  Tovar. 

Lactina  agilis,  Harold. 
Colonia  Tovar. 

Lactic  A  bifasciata,  Jacoby. 
Sau  Esteban  and  Caracas. 

Lactica  bogotana,  Harold. 
Colonia  Tovar. 

Lactica  cffrina,  Harold. 
San  Esteban. 

Lactica  scutellaris,  Oliv. 
San  Esteban  and  Caracas. 

Lactica  dicuroa  ?,  Harold. 
San  Esteban. 

DisoNYCBA  trifasciata,  Clark. 
Sin  Esteban. 
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DlSONVCRA  AUSTRIA CA,  Schauf, 

San  Esteban^ 

DiSOXVCHA  OLABRATAf  Fabf. 

La  Guaira  and  San  Esteban. 

DlSONYCHA  L-BVIPilNNlSj  n.  5p, 

Testaceous ;  the  an  teniae,  apex  of  tbe  tibij©,  fttid  tbe  tarsi  black  i 
thorax  im punctate;  elytra  purplbh  blue,  impuuclate. 

Length  2  lines* 

Head  impuiictate,  testaceous  with  a  single  dee^  foret  near  tbe 
inner  margin  of  the  eyes  ;  the  frontal  devations  a^jaent ;  the  cljpeua 
broai]  and  but  little  raised^  auteunse  ^^hori:  and  robtist,  eiUirelj  binek» 
the  first  joint  testaceous  btdow^  the  fourth  longer  than  the  tiiird,  thi:* 
latter  diattnctly  longer  than  the  second  joitit ;  thorax:  transverse, 
nearly  three  tiuica  bro^idcr  than  long,  pale  testaceous,  entirt^ly  im- 
punctate,  with  an  obsjcure  transverae  depref^jjou  near  the  base,  the 
posterior  angles  oblitjue  ;  scutt^ilum  much  broader  than  Iong^»  pieeoua ; 
elytra  entirely  impunctate,  purplish  blue;  underside  and  legs  teata- 
ceouf ;  the  tibiae  (their  base  excepted)  and  tarai  black. 

Caracas.     A  single  specimen, 

D*  IwpipmnU  aeems  HJlied  toZ).  eximia,  Harold,  from  which  it  differs 
in  the  colour  of  tbe  antenoEc  and  in  the  presence  of  a  tf-orncic  groove, 
/J,  sieinheifi  k  another  closely  allied  speciesj  but  has  ttjL^  vcrt*?x  nf 
the  head  £et»eous  and  the  bai^al  joiota  of  the  anttiJUiie  palt\  The  4f!y tra 
in  D.  f^mpennhj  although  inipunciate,  are  unevenly  rug^>ae,  but  it  b 
possible  that  tn  the  specimen  obtained  this  is  abnormal  or  iic^ideutaU 

SVSTKNA  S*UTTEEA,  Linn. 

Caracas « 

EptTRix  rui^vtconNJs^  u.  sp. 

Black  ;  thorax  and  leg?,  the  posterior  iemora  excepted,  flavoU5; 
thorax  very  strongly  punctured  ;  elytra  with  the  baae  avtrollen^  deeply 
punctate-Hfrmte. 

Length  I  lii^e. 

Head  piceoua,  im punctate  ;  the  frontal  tubercles  forming  narrow 
oblique  ri Jges ;  antennae  tlavou^,  the  third  and  fourth  joints  equal; 
thorax  nearly  t^ire  as  broad  as  long,  rather  convex,  the  aides  nearly 
etraight,  tbe  anterior  angles  obhqoo,  tbe  snriiace  deeply  and  rather 
closely  puneiuredi  with  a  slight  btooze  tint,  the  median  lobe  strongly 
produced  and  rounded  ;  the  sulcation  not  very  deep,  except  at  the 
sides,  slightly  sinuate,  the  apace  below  it  more  rt-motely  punctured ; 
elyira  nith  the  basal  portion  strongly  rai&ed,  the  latter  bcmnded 
below  by  a  transverse  groove,  the  punctured  rows  deep  and  regulari 
visible  to  the  apex  ;  the  interstieea  coiftate  at  tbe  sidei^  clothed 
sparingly  with  a  few  hairs, 

San  Esteban  and  Caracas. 

E.  ftdvicorni^  seems  to  differ  froui  its  rather  uumtaroui  congeners 
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by  the  strongly  panctured  thorax  in  connexion  with  the  raised  basal 
portion  of  the  elytra  and  the  flavous  autennee  and  legs. 

Epitrix  venezuelensis,  n.  sp. 

Elytra  flavous ;  thorax  transversely  subquadrate,  the  basal  sulcation 
deep  and  finely  punctured ;  elytra  with  the  basRi  portion  slightly 
raised,  distinctly  punctate-striate,  the  punctures  distinct  to  the  apex. 

Length  I  line. 

Head  impunctate,  the  frontal  elevations  rather  obsolete,  elongate ; 
antennae  more  than  half  the  length  of  the  body,  entirely  flavous, 
the  terminal  joints  gradually  thickened  ;  thorax  about  one  half 
broader  than  long,  the  sides  straight,  slightly  narrowed  towards  the 
base,  the  basal  margin  moderately  produced  at  the  middle  ;  the  disk 
not  visibly  punctured,  except  below  the  basal  sulcation,  which  latter 
runs  parallel  with  the  posterior  margin  ;  elytra  with  the  basal  portion 
slightly  raised,  the  punctures  very  distinct  to  the  apex,  each  puncture 
surrounded  by  a  piceous  ring. 

Colonia  Tovar ;  two  specimens. 

E.  venezuelensis  stems  closely  allied  to  E.Jlavicola,  Har.,  from 
Colombia,  but  that  species  is  described  as  having  an  entirely  smooth 
thorax  and  the  elytra  without  raised  basal  portion  and  their  punctua- 
tion invisible  below  the  middle ;  both  species  agree,  however,  in  the 
entirely  flavous  colour. 

Epitrix  hirtula,  Harold. 

Epitrix  opacicollis,  Har. 
Both  species  from  Colonia  Tovar. 

Epitrix  flaveola,  Har. 
From  Valencia. 

HoMOPHYLA  variabilis,  Jac. 
Caracas. 

HoM opBYLA  adusta,  Har. 

San  Esteban  and  Colonia  Tovar. 

Sangaria  haroldi,  n.  sp. 

Elongate,  blnck ;  head,  thorax,  and  legs  fulvous ;  thorax  finely 
punctured ;  elytra  metallic  dark  green,  closely  punctate-striate. 

Length  1^  line. 

Head  extremely  minutely  punctured,  the  frontal  elevations  united 
at  the  base ;  the  carina  short  and  acutely  raised  ;  eyes  large ;  palpi 
piceous ;  antennae  two  thirds  the  length  of  the  body,  black,  the 
second  joint  short,  the  third  distinctly  longer ;  thorax  quite  one  half 
broader  than  long,  the  margins  nearly  straight,  the  angles  thickened, 
the  posterior  ones  oblique,  the  surface  very  minutely  punctured,  with 
a  trfinsyerse  narrow  groove  close  to  the  posterior  margin ;  scutellum 
black ;  elytra  narrowly  elongate,  the  base  distinctly  raised,  strongly 
and  closely  punctate-striate,  the  punctures  gradually  diminishing 
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posteriorly,  the  intef&tices  slightly  contex  ;  underside  blick;  l.^?^^s 
fulvous,  the  posterior  tibiiB  soiiie times  pieeoua  ;  anterior  cr<^^:3H£^  al 
cavities  closed. 

From  CoroiaJ, 

Although  1  have  not  much  doubt  that  I  am  rightly  refemiig' 
present  iirsect  lo  von  Harold's  geuus,  there  nre  differences  to 
found  which  are  rnther  importitnt  from  a  structural  point  of  ^i^ 
thus  in  !S.  haroldi  the  aulennse  have  the  third  joint  nearly  tuie* 
long  as  the  preeeding,  in^^tfad  of  these  joints  being  both  eiLtit'i 
short;  the  posterior  femora  also  do  not  extend  beyond  the  abdo«rs^^»  ^^w 
as  in  the  type,  and  the  posterior  tibie  are  distioetly  channelled  m~»  ^^-.^r 
the  apex  ;  as^  however,  all  other  characters,  including  the  thoirxv.  «=^ic 
groove  placed  closely  to  the  margin,  the  closed  cavities  andi>C.M=m«r 
del  ails,  agree  v^nW  with  the  description  of  tb^t  author,  the  aU^z^^^sr^^ 
iTventioned  diflferences  are  doubtless  more  specific  than  generic.  Y^w^^z^wa 
*S\  huagif  S,  haroldi  is  well  distinguished  hy  the  transversely  sh a fi^^^^^c^ 
not  quadra te^  thorax  and  the  black  underside. 

CH£Ptt>DDEEA  CASTANfiA,  n,  Sp, 

Dark  brown  ;  antennce  and  legs  flavous  ;  thorax  subquadr 
strongly  punctured;  elytra  regularly  punctale-striate, the  inters t 
costate  at  the  sides. 

Var^  above  paler  brown* 

Length  j-l  line* 

Head  imjnmctate,  the  frontal  tubercles  small  bat  distinct,      tlae 
lower  part  of  the  face  rather  defiexed  and  flattened^  nearly  siuoot  la  ; 
pali^i  flavoiis  ;  antennte  slender,  nearly  two  thirds  the  lcni:ih  ol*  *-*** 
body ,  entirely  flavous,  all  the  joints  with  the  exception  of  the  set^ci*^  « 
of  nearly  equal  length;  thorax  one  lialf  broader  than  long,  the  eid*^^ 
concave,  the  angles  acute,  the  surface  ratlicr  convex,  with  a  not  t-'^^J 
deep   transverse   sukation   near    the   base,  winch  ia  not  bouo*^^^ 
latiralJy   by  a  longitudinal   groove,   but  extends  upwards  a   »l^**'*^ 
distance  along  the  sides,  the  disk  strongly  punctured  ;  elytra  coii^^^^ 
pointed  at  the  apex,  the  ba^al  [tort ion  distinctly  raised,  regiil'"-''*^ 
and  rather  strongly  punctate-striaie,  of  a  uuirornily  dark  brown  c€>\^^^ 
like  the  head  and  thorax  ;  legs  entirely  flavous  ;  the  first  joint  o*  V^^ 
posterior  tarsi  as  long  as  the  three  following  joints  together;  anter**^'^ 
coxal  cavities  closed » 

San  Bslebau. 

This  very  small  species  seetns  to  be  allied  to  C  pleuraiis^  ^gkr-* 
from  Bogota  as  regards  the  non-liniitfd  thoracic  groove;  tbesh*P^ 
of  the  tJiorax  and  the  daikuiiiforra  brown  colour  of  the  upper  suH^*'* 
will  help  to  distinguish  C.  castanea  from  its  allies, 

CaCOSCELIS  (?)  SEMIFttLVA,  n,  Sp. 

Keddish  fulvous;  the  antennae,  the  apex  of  the  femora,  »nd  ^ 
tibiee  and  tar^i  black ;  thorax  ini  punctate  ;  elytra  metallic  tiJ«^*'» 
exirtnuly  closely  and  finely  punctured. 

Length  2  Hues* 

Head  impnnctale,  transversely  grooved  between  the  eyes;  ^^^ 
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frontal  elevations  distinct ;  the  cl jpeus  broadly  triangular ;  the 
palpi  more  or  less  piceous ;  antennse  extending  below  the  middle  of 
the  elytra*  black  (the  basal  two  ioints  sometimes  obscure  fulvous), 
the  fourth  joint  distinctly  longer  than  the  third  ;  thorax  subquadrato^ 
the  sides  widened  before  the  middle,  rather  suddenly  narrowed  in 
front,  the  anterior  angles  slightly  produced  outwards,  the  surface 
impuDctate,  shining,  reddish  fulvous  with  a  very  obsolete  transverse 
depression  near  the  basal  margin,  the  latter  straight ;  scutellum 
fulvous ;  elytra  somewhat  depressed  along  the  base  at  the  suture, 
metallic  dark  blue,  very  closely  and  finely  punctured ;  the  breast 
and  legs  fulvous  ;  the  abdomen,  the  apex  of  the  femora,  and  the 
tibiae  and  tarsi  black  ;  posterior  femora  but  very  moderately  dilated, 
the  tibiffi  with  a  small  spine,  the  first  joint  of  the  posterior  tarsi 
longer  than  the  three  following  joints  together ;  claws  appendiculate  ; 
anterior  coxal  cavities  open. 

San  Esteban. 

It  is  difficult  to  point  out  the  exact  place  of  this  insect,  which  I 
have  only  provisionally  placed  in  Cacoscelis ;  it  is  probably  the 
representative  of  a  new  genus,  should  other  species  with  similar 
structural  characters  be  found ;  the  thorax  is  nearly  quadrate,  not 
transverse  as  in  Cacoscelis ;  all  the  tibise  are  marked  with  a  small 
spine,  and  the  metatarsus  of  the  posterior  legs  is  also  much  longer 
than  in  the  typical  forms  of  the  genus ;  the  posterior  femora  are 
but  moderately  dilated  and  the  general  shape  of  the  insect  is 
narrowly  elongate  ;  the  long  first  joint  of  the  posterior  tarsi 
separates  the  species  from  those  composing  the  genus  Haltica 
(Graptodera). 

Aphthona  regulata,  n.  sp. 

Oblong,  dark  violaceous  blue  ;  the  basal  joints  of  the  antennse  and 
the  anterior  legs  more  or  less  fulvous ;  thorax  impunctate ;  elytra 
r^ularly  punctate-striate. 

Length  1  line. 

Head  impunctate ;  the  frontal  elevations  transverse,  distinct ; 
carina  acute  and  long ;  antennae  not  extending  to  half  the  length  of 
the  elytra,  black,  the  four  basal  joints  fulvous,  the  second  and  third 
joints  equal ;  thorax  about  one  half  broader  than  long,  the  sides 
nearly  straight,  the  anterior  angles  oblique,  forming  a  tooth  before 
the  middle,  the  surface  imputictate ;  elytra  rather  closely,  finely,  and 
regularly  punctate-striate ;  below  piceous ;  posterior  femora  bluish  ; 
tibise  and  tarsi  more  or  less  fulvous. 

Caracas. 

The  le^den-blue  colour  and  the  regularly  punctate-striate  elytra 
separate  A,  regulata  from  its  allies. 

HOMOPHCETA  iEQUlNOCTIALIS,  LiuU. 

San  £:4teban,  Caracas,  Corozal,  and  Colonia  Tovar. 

IlOMOPHCETA  VARIABILIS,  Jac. 

San  Esteban  and  Colonia  Tovar. 
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(EnioNYCHts  GRAraicA,  n.  sp, 

TesEaceoui ;  eyes  Inrge ;  tliomx  impunclate ;  elylm  mmxm 
punctured,  each  with  two  spots  at  the  base,  a  traosFcrse  band  bei 
and  two  s|iot&  bdow  the  mill  die,  black. 

Far,  Thorax  luhoua*  with  some  obscure  piceous  spots  ;  el; 
darker. 

Length  2] -3  liaes. 

Head  with  a  few  fioe  punctures,    testaceous  or  obscure  piee^ma."^ 
eyes  very  large,  the  iuternieLlifite  space  only  bnlT  the  width  of  tKm^i, 
dmmeter  ;  clypeus  stroiigh'  dt*  fleeted,  nearly  black;  antronw  enti  r^rlj 
fla\oti^,  the  tiiirii  m\d  fourth  j Dints  equals  ihc  following  oncsshor^^^  j 
thorax  more  than  twice  as  Inroad  as  toug,  the  sides  with  a  broad   il^mt- 
tcne-d  mnrgin,  nearly  stratgtit,  narrowed  in  fnmt,  the  anterior  ai^^Ies 
not  inut'li  produced,  the  surface  imjuuiclate,  fukotis^  wllh  an  obac^u re 
trari*  verse  depression  near  t  he  base  j  elytra  very  miuuttly  pu«clur€*d, 
testacenns  with  two  black  spots   placed   aerosa   the  extreme  l>a.s«l 
mat  gin  ot  sonieuhat  triangular  shHpe  and   connected   anteriorly*,    a 
Fi arrow   transverse  nntenorly   concave  band   is    placed    beiWe       tlie 
ntiddle,  not  extending  to  either  margin,  and  two  other  small  Lilfic-k 
spots,   forming  a  nearly   connected   aiinilar  band,    coucaTe  at       iti 
lo^%ir  margin,  are  situated  at  some  dis^tauce  from  the  apex;      tlie 
underside  and  leg.^  are  entirely  testaceoua,  ^M 

Caracas  and  Colonia  Tovar*  ^M 

This  species  seems  to  be  subject  to  discoloration,  as  in  s-€jTat 
Fpeeimens  the  elytra  are  of  an  obhcure  iusciius  colour,  the  aiiteiiu^ 
being  similarly  darkened ;  these  darker  specimens  have  several  bl/ickish 
spots  placed  across  the  ditk  of  the  thorax,  wbieki  in  the  ^yp^  ^rf 
entirely  absent, 

CEdionychis  humkealis,  Fabr. 

Shu  E.^teban» 

(Ediunychis  Dipve,  lUig, 
A  variety  from  Carucas, 

CEDIONYCHfa  HONDCiaENSlS,  JftC. 

A  ?pcciTren  from  San  Estehan,  wbicli  shows  no  difference  ^fori] 
those  from  British  llunduras  contained  in  toy  collection* 

G^DIOKYCHIB  PROXtMA,  JsC. 

Two  Bpecimens  from  San  Esteban. 

AsrH^RA  A  BD  REV  I  AT  A,  01 IV, 

San  Esteban. 

AS1U1.£RA  ALBlDAj  Schauf. 

Caracas. 

AsFD^RA  LtJNATA,  Fabr.  (tfichgff^  Baly). 

San  Esteban. 
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MONOPLATUS  (?)  OBLITERATUS,  n.  Sp. 

Dark  or  paler  fulvous,  glabrous  and  impubescent ;  palpi  filiform  ; 
thorax  transverse,  scarcely  visibly  grooved,  finely  punctured  ;  elytra 
distinctly  punctate  anteriorly,  almost  impunctate  below  the  middle, 
the  sides  with  a  short  longitudinal  costa. 

Length  l|-2  lines. 

Head  rather  strongly  punctured  at  the  vertex,  the  frontal  tubercles 
divided  by  a  deep  longitudinal  groove,  the  carina  sharply  raised  and 
long,  dividing  the  clypeus ;  palpi  not  incrassate ;  antennse  not 
extending  to  half  the  length  of  the  elytra,  fulvous,  the  terminal 
joints  darker  and  gradually  thickened,  the  third  joint  slightly  longer 
than  the  following  joints  ;  thorax  transverse,  about  one  half  broader 
than  long,  the  sides  slightly  narrowed  at  the  base  and  very  obtusely 
angolate  before  the  middle,  the  anterior  angles  obliquely  produced 
outwards,  the  surface  rather  flattened,  with  a  very  obsolete  transverse 
depression  near  the  base,  very  finely  and  rather  remotely  punctured  ; 
elytra  only  distinctly  punctured  at  the  anterior  portion,  the  rest  of  the 
punctures  nearly  obliterated,  the  sides  with  a  narrow  but  well- 
defined  longitudinal  ridge  from  the  shoulder  to  near  the  middle,  but 
varying  in  length ;  tibiae  with  two  spurs  ^  claws  appendiculate. 

San  Esteban. 

This  species  seems  to  possess  most  of  the  structural  characters 
peculiar  to  Monoplatus,  but  differs  in  the  very  obsolete  transverse 
thoracic  groove,  this  in  itself  is,  however,  of  no  great  importance, 
since  the  same  groove  in  the  genus  Lactica  and  other  genera  is 
occasionally  found  to  be  similarly  reduced ;  in  the  filiform  palpi  and 
the  impubescent  upper  surface  it  agrees  with  Monoplatus.  As  regards 
the  double  tibial  spurs,  it  should  be  understood  that  these  are  quite 
distinct  in  character  and  seem  to  me  not  to  have  been  recognized  as 
such  by  Clark ;  in  many  instances  where  this  author  speaks  of  two 
teeth  or  spurs,  the  inner  one  is  simply  the  pointed  projection  of  the 
tibiae,  while  the  other  corresponds  with  the  usual  spine  found  in 
nearly  all  Halticidffi ;  this  spine  is  generally  much  larger  and  placed 
more  at  the  middle  of  the  apex  of  the  tibia.  M,  ohliteratiLs  agrees  in 
colour  with  M.fulvM,  Baly,  but  differs  quite  in  the  structure  and 
shape  of  the  thorax  ;  the  female  is  larger,  of  darker  colour,  and  the 
thorax  and  elytra  are  much  more  strongly  punctured. 

Omototus  cabin atus,  n.  sp. 

Dark  fuscous,  spotted  with  fulvous  and  white  ;  head  with  a  short 
ridge  at  the  vertex  ;  antennsB  fulvous,  joints  5-6  and  9-11  fuscous ; 
thorax  with  two  anterior  tubercles;  elytra  with  strongly  raised 
interstices,  the  disk  spotted  with  fulvous,  and  three  transverse  rows 
of  small  white  spots. 

Length  2  lines. 

Head  covered  with  fulvous  pubescence,  the  middle  of  the  vertex 
with  a  short  but  distinct  longitudinal  ridee ;  antennae  thickened 
tt  the  terminal  joint,  the  fifth  and  sixth  and  the  three  apical  joints 
foscoos,  the  others  fulvous;  thorax  distinctly  broader  than  long, 
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closely  covered  with  dark  and  partly  fulrous  pubescence,  ob«ariii| 
the  punctual  ion,  the  sides  nearly  straight ,  the  anterior  aD|lw  wfe- 
tubercuHforoT,  each  furnished  with  a  single  hair,  the  surface  with  » 
transverse  distinct  depression  near  the  base  and  two  strongly  rsii^ 
tubercles   near  the   anterior  margin  ;  scuteltum  triangular,  t\osd'§ 
pubescent ;    elytra   finely   puuctate-strinte,    transvereely   depre^s^d 
below  the  base,  the  interstices  longitudiuaUy  costate,  tlioae  at  th« 
base  and  the  second  subsutural  costa  at  the  middle  more  stroug;^^ 
raised  than  the  others,  the  surface  closely  covered  with  dark  tosco*^^ 
or  greyish  pubescence,  thcsutural  margia  and  a  narrow  space  ii  ^^^ 
middle  of  the  disk  brighter  fulvous  or  yellowish  ;  each  elytron  *i  *^  , 
three  transverse  rows  of  irregularly  placed  small  white  spots,  tlie  ir^^ 
row  placed  near  the  middle^  the  second  l>elaw  the  latter,  and  tt^ 
third  near  the  apex, 

8au  li)steban,  near  Puerto  Cabello  and  La  Guaira. 

O,  carina fus^   although  very  closely  allied  to  O.  bihihercnkiK^ 
0*/iiscaius,  Clark,  and  O.  albomaculaius,  Jac*,  seems  to  differ  sn! 
ciently  from  either  species  to  justify  its  separation.     It  differs  froi 
tlie  two  tirst  named  species  in  the  short  but  distinct  lofigitndini 
ridge  of  the  head  and  in  the  different  colour  of  the  elytra,    0.  ath-^ 
ntacuinius  is  a  smaller  insect,  the  bead  has  no  ridge,  and  the  ely> 
are  of  a  more  uniform  coloration,  but  have  the  same  small  white  spoi 
placed  similarly  j  the  thorax  is,  however,  less  transverse.     The  colon 
of  the  present  insect  is  subject  to  great  variation,  some  &peciineasic=^   ^ 
heiiig  nearly  black,  others  greyish  white  or  dark  fulvous  and  varionsljr^- 
spotted  J  the  more  brightly  coloured  sutural  margin  and  a  narrow 
elongate  space  on    the  middle  of  tlie  disk  seem,   however,  to  be 
constant  in  all  specimens ;  the  anterior  legs  are  generally  fulvoa^t*' 
the  others  darker  and  spotted. 

Hypo  LAM  psis  fraqiltS)  Clark. 

Caracas. 

PbYSIHERUS  8IMONI,  U*  Sp. 

Dark  brown  or  fuscous,  clothed  witli  bright  flavoui  pubescences 
antennie  with  the  7tli  and  Hib  joints  [iis^cons;  elytra  with  the  basftT 
porlimi  raised,  irregularly  variegated  with  flavous  or  greyish  pubes — 
cence  and  some  obscure  transverse  darker  markings. 

Length  li^-1  j  line. 

Head  dark  brown,  the  tertex  finely  rugose,  clothed  at  the  side 
with  golden*yel!ow  puliescence ;  eyes  large ;  palpi  cylindrical,  searcel 
thickened  ;  antennoe  slender,  two  thirds  the  length  of  the  elvt 
dark  fulvous,  the  base  of  each  joint  often  darker,  the  seventh  m 
eighth  entirely  dark,  the  third  and  the  two  fallowing  joints  slendi 
and  equal  J  the  following  ones  grad*ially  shortened  ;  thorax 
quadrate,  narrowed  at  tlie  base,  the  sides  straight  at  the  latter  pi* 
rounded  and  widened  before  the  middle,  the  anterior  angles  ^ligbti 
tuberculitbrm,  the  surface  depressed  at  the  posterior  portion,  givii 
the  middle  part  a  transversely  raised  appearance  when  viewed  sid 
ways,  clothed  with  short  golden-yellow  pubescence,  principaUy  at  ift-* 
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^M  sides,  the  middle  of  the  disk  darker,  sometimes  in  shape  of  two  longi- 
H  tudinal  band^  i  elytra  diatiQctly  broader  than  the  thamx,  the  bftsal 
H  portion  raised^  the  punctured  strise  fine,  obscured  by  short  pubeaceace 
H  'wUich  forms  longitndinal  short  stripes  interrupted  by  darker  spnces 
H  l>eW  the  base,  before  and  below  the  middle,  the  interatices  shghtly 
€!ouvex ;  underside  dark^  legs  tighter  fulvous;  posterior  clavra 
piceous. 

Caracas,  Colonia  Torar,  and  San  Esteban. 

l^he  present  species  of  P/iyshnems  shows  very  little  difference  to 

cJisiinguish  it  from  several  other  closely  allied  forms,  yet  seemu  to  me 

to  he  distinct  from  the  hitherto  described  species^  the  nearest  allied 

one  of  which  seems  to  be  P.  variegatus^  Harold^  from  Colombia ;  in 

tHi's  species,  however,  the  eighth  interspace  of  the  elytra  is  described 

a-s  r»3ore  strongly  raised  and  as  specially  characterislic  of  that  insect, 

J#i    ^^,  ^moni  there  is  no  trace  of  any  stronger  convex  interspace,  and 

tlj^'    j-junctures  are  not  deeply  but  finely  impressed  ;  the  pubescence 

i^^nar-i^s  from  golden  yellow  to   grey,  and  is  intermixed  with  single 

l^n^^^f  stiff  hairs,  as  is  frequently  the  case  in  other  apecies  of  the  genus ; 

tiie^     cJarker  places  or  spots  of  the  elytra  are  to  be  found  below  the 

"«ts,^X  raised  portion,  at  the  middle  and  below  the  latter,  where  a  kind 

^'    ^^^wg  obsolete  transverse  band  is  formed;  all  these  spots  are  in 

sc»i^^^^  specimens  scarcely  visible. 

"^^^CJPeENGE8(t)  BUBCOSTATUS,  U,  9p, 

,  ^    ^*  •alrousj   glabrous  above ;  thorax  very  finely  punctured ;  elytm 

?^B^,  finely  punctatc-striate,  the  punctuation  obsolete  below  the 

'^^^^^^ie,  the  sides  with  %\\  acute  short  ridge  from  the  shoulder  to  the 

-      ^^^"«r.    The  lateral  margin  of  the  elytra  more  or  les9  narrawly 

^^^?ugth  1 4-2  lines, 

,  **  «ad   rather   deeply  punctured  near  the  eyes;    palpi  scarcely 

rV  ^^'^^^  ;  antennoe  fnlvousj  the  terminal  joints  strongly  incrassate ; 

'^     third  joint  slightly  longer  than  the  following  ones  ;  thoras  about 

tK*^^    ^alf  hroader  than  long,  glabrous,  the  sides  aubangulate  before 

\.^       auiddle,  the  surface  with  a  few  scarcely  visible  aud  irregularly 

d*^*^^^^  puuftures,  fulvous;  scutellum  fulvuus ;  elytra  with  a  shallow 


L 


.  i^^^ssion   below  the  base,  im pubescent,  the  punctures  rather  deep 
iK  *      ^  aulerior  half,  gradually  finer  and  nearly  disappeftring  towards 
-  ^     «pex ;  underside  and  legs  pale  fulvous ;   tibiae  armed  with  a 
^^^le  spur  at  the  apex  ;  claws  appendieulate. 
^^^tiEsteban* 

lie  incrassate  anteimee,  glabrous  upfier  surface,  and  the  sub- 

*    ^^kte  thorax  seem  to  place  this  species  in  Enpheff^es,  the  fili- 

_  5"^*^   fial pi  preventing  the  incorporatiun  in  Aiiuchromu^  which  other- 

^e  seems  closely  allied .    Etiphen^ea  seems^  moreover,  a  very  don  btl  ul 

^^^^s  anil  contains  two  species  with  ^hform  and  incrassate  antennie 

^^pectively.     In  the  present  insect  a  distinct  acute  ridge  runs  from 

"^  shoulders  to  the  middle  of  the  elytra  ;  these  have  in  some 

*V^<:iiiiens  the  sutural  and  lateral  margins  narrowly  fulvous, 

19» 
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SpAENUS  MINUTUS,  II.  sp- 

Ovate,   convex,   glabrous  ;  piceoiift  or  black ;    tke  base  of 

antenriBB  and  the  anterior  legs  pale  testaceous ;  head  and  tb< 
distinctlv  ponctured;  elj'traobsaletely  punctate -striata,  the  inters 
loDgitudinally  coatate* 

Length  }  Une. 

Head  not  longer  than  broad,  witli  some  trregiilarly  placed  puiicttJi  m     ^k^ 
piceous  or  sometimes  dark  fulvou% ;  eyes  large ;  peunltlmate  j  c:»  i^  m 
of  the  pajpi  hnt  moderately  thickened^  the  apical  one  acutely  poja^^^^^i::/* 
antennce  rather  widely  separated^  extending  to  the  base  of  the  el  v  «:  ^im^ 
the  second  joiut  strongly  thickened  and  very  shoit,  the  third  sea ^••r'*f!^Jfr 
longer  and  njnch  thinner,  the  following  joints  transverse^  monilifoa-  ^mk 
gradually  and  strongly  thickened  ;  the  colour  variable,  the  three-       Of 
four  basal  and  sometimes  the  apical  joint  pale  teataceoua,  at  f>tl^»^r 
times  uearly  black;  thorax  strongly  transverse,  nearly  three  tit^rmmr^ 
broader  than  long,  the  sides  nearly  straight,  the  pngterior  niHT^iti 
rounded^  the  anterior  angles  obliquely  rounded,  the  sides  distint**:  l,r 
narrower  than  the  middle,  the  surface  with  a  few  fine  and  irrrguJ*  *"',^ 
placed  punctures ;  elytra  strongly  ovate  and  convex,  acutely  poju  €15" 
at  the  apex,  glabrous  and  shining,  nearly  black,  the  pnuctureil  ittr^^ 
rather  indistinct  except  at  the  base  and  at  the  sides^  the  iuter&ii  ~^ 
longitudinally  convex,  the  posterior  femora  very  Sitrongly  swolletijii  ^ 
tibiae  slightly  carved  and  longitudinally  cbiuiudled^  armed  witlt 
aingle  distinct  spuie  at  the  apex,  the  first  joint  of  the  jiosterior  fi^- 
as  long  as  the  following  three  joints  together ;  the  swoUen  claw-ja^*- 
appendiculate. 

From  San  Estehan  and  Caracas. 

This  very  small  but  interesting  species  probably  forms  the  rep! 
tative  of  a  new  geuus  closely  allied  to  Carton  or  Sparnus  on  nceoii 
of  its  glabrous  upper  surface,  the  thickened  anlenn^sj,  and  tranavtrie- 
shaped  thorax,  but  seems  to  differ  in  the  more  filiform  palpi  ai 
the  exceptionally  distantly  placed  antennm.    In  spite  of  ihe^e  dt'S^ 
ences   I    jirettr   to   place   the   inR*ct    in   SpartiUM   until  dmil^ 
structured  forms  are  found,  the  nufuher  of  genera  already  existii 
iu  the  group  of  (Edipodes  not  making  it  desirable  to  increase  tbi^— ^^ 
without  sufficient  and  substantial  siructura!  cliaracters  being  fin^se^^*  ^ 
It  will  not  he  difficult  to  recogiii^e  iS'.  mifiuiusou  account  of  th<!  ^'^^^J 
strongly   ovate,  posteriorly  pointed  shape,  and  the  glabrous  upp^^^ 
surface. 

DlABROTlCA  SIMON  I,  U.  Sp, 

Pale  green,  the  head,  scutellum,  breast,  and  the  tibia*  and  tju  -*^' 
black ;  antennae  fulvousj  the  second  and  third  jointa  abort ;  ely"^^j^ 
subrngoset  a  sutural  narrow  short  stripe  black,  the  base  and  t  ^^° 
obscure  spots  at  and  below  the  middle  flavous, 

Fetn*  Thorax  with  four  piceous  elongate  spots ;   humeral  cii^  ^ 
fulvous. 

Far*  Elytra  without  flavoua  marks,  bright  green,  ahitiing. 

Length  2^  lines. 

Ilead  with  a  deep  fovea,  black,  shiuing ;  anteunic  nearly  as  ioug 
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as  the  body,  entirely  dark  fulvous,  the  second  and  third  joints  short, 
equal,  the  fourth  joint  longer  than  the  two  preceding  united  ;  thorax 
quadrate,  slightly  narrowed  at  the  base,  smooth,  shining,  green,  the 
disk  bifoveolate ;  scutellum  black ;  elytra  closely  and  finely  rugosely 
punctured,  the  base,  the  extreme  lateral  margin,  and  the  suture 
narrowly  pale  flavous,  the  anterior  portion  of  the  suture  below  the 
scutellum  with  a  short  black  stripe  ;  at  and  below  the  middle  a  very 
obscure  flavous  transverse  spot  is  seen  which  in  the  variety  is  absent ; 
the  abdomen  and  the  femora  pale  green,  the  tibiae,  tarsi,  and  the 
breast  black. 

Colonia  Tovar. 

The  two  sexes  of  this  species  were  taken  tn  copuld ;  the  female, 
which  is  slightly  larger  than  the  male,  has  four  more  or  less  distinct 
piceous  spots  placed  transversely  on  the  thorax ;  the  shoulders  have 
also  a  reddish-fulvous  spot.  The  entirely  fulvous  antennse  and  the 
differently  marked  elytra  separate  D.  simoni  from  D.  mutabiiis, 
D.  gemmmgeriy  Baly,  and  other  allied  species,  the  smaller  size  and 
the  want  of  the  black  lateral  vitta  of  the  elytra,  as  well  as  the  green 
abdomen,  from  D.  virginella,  Baly. 

BlABROTICA  FULVOFASCIATA,  U.  Sp. 

Pale  flavous ;  head,  antennae,  and  thorax  obscure  fulvous ;  elytra 
pale  greenish,  with  an  obscure  fulvous  longitudinal  band,  finely  and 
closely  punctured. 

Male.  Antennae  very  strongly  thickened  and  widened  at  the  inter- 
mediate joints. 

Length  2^  lines. 

Head  pale  fulvous,  the  vertex  with  a  fovea ;  labrum  piceous ; 
antennae  extending  to  about  half  the  length  of  the  elvtra,  dark 
fulvous,  the  second  and  third  joints  very  short  and  equal,  the  fifth 
to  the  ninth  joints  greatly  dilated  and  thickened,  the  terminal  one 
narrowly  cylindrical  with  a  short  appendage ;  thorax  scarcely  one 
half  broader  than  long,  narrowed  at  the  base,  obscure  fulvous,  the 
kteral  margins  narrowly  greenish,  the  surface  impunctate  with  two 
obscure  longitudinal  depressions  ;  scutellum  piceous ;  elytra  closely 
punctured,  with  an  obsolete*  longitudinal  depression  at  the  sides  and 
faint  traces  of  longitudinal  costae,  pale  greenish,  the  middle  of  the 
disk  occupied  by  an  obscure  pale  fulvous  band  from  the  base  to  the 
apex;  femora  pale  greenish,  the  rest  of  the  underside  and  legs 
flavous. 

Caracas. 

The  single  male  specimen  contained  in  this  collection  agrees 
nearly  in  coloration  with  D.  porracea,  Har.,  and  several  other  allied 
species,  but  is  distinguished  by  the  strongly  dilated  antennae  and  the 
paler  general  colour ;  the  former  character  is  also  found  in  D.  tnuta- 
fnlis,  Baly,  but  this  species  differs  totally  in  colour. 

DlABROnCA  ESTEBANENSIS,  U.  Sp. 

Black  ;  the  basal  and  the  two  penultimate  joints  of  the  antennae, 
as  well  as  the  femora  below,  flavous ;  head  and  thorax  fulvous,  the 
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latter  bifoTeolAle ;    elytra  TnetalUc  greeD,  rugoselj  punctured^ 

lateral  and  apical  margin  flavoua. 

Malt.  Elytra  with  an  elangate  tubercle  near  the  apex. 

Length  2\  lines^ 

Male,  Head  impunctate,  eullrt^ly  fulvous,  with  a  small  fo 
between  the  antennse  ;  the  djpeus  Irani  verily  subquadrate^  ^^p- 
iogly  pubescent,  labriim  and  pal  (it  i!avon!^ :  anteunEe  two  thirds 
length  of  the  boily,  hi  nek  (the  tvv-o  penultimalf  jo  bits  in  the  fi 
flavouij),  the  basal  job  it  flavaya  below,,  the  third  more  tlian  double 
length  of  the  second  -  thorax  twice  as  broad  as  tong^  the  sides  ^ 
sHghtly  rounded  belbre  the  middle,  the  surface  impunctace,  fukc:^ 
ehining,  with  a  deep  tbvm  at  eneh  side  ;  scutetium  Aatou^  ;  el^ 
dark  metallic  green,  the  disk  transversely  wrinkled  and  nig<if e,  ^^^ 
some  narrow  longitudinal  costa;  and  a  strongly  rai^red  IpngitiicLi 
tubercle  near  tlie  apesL,  the  lateral  margin  narrowly,  the  apical  4 
more  broadly,  tta^ous  ;  underdde  and  the  upper  edge  of  the  fenL^ 
and  tibiiB  as  well  as  the  tarsi  entirely  black* 

San  Esteban. 

Allied  to  D,  ambiiiom^  Erieha,,  D.  puncHmllit^  Balj,  and  se^-« 
other  speeies,  but  diflering  from  all  in   the  metallic  dylra  and 
different  iystem  of  coloration,  especially  in  the  black  underside. 
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DlABROnCA  VARICOENIS,  n.  sp. 

Fulvous  ■  intermediate  joints  of  the  antenuBe  black  ;  tbora^c    t»^ 

foTeolate  ;  elytra  finely  puncturedj  a  ring-shaped  mark  at  the  i^mse^ 
and  another  aemiluuate  one  near  the  a|fei  as  well  as  the  bre^^^ 
black. 

Length  3  lines. 

Head  impunctate,  fulTOUs ;  labrum  black;  antennBe  elons»^^^ 
extending  to  two  thirds  of  the  length  of  the  elytra*  fuhous,  ^^^ 
fourth  and  the  following  five  jointa  fuscous  or  black*  the  scctF^^" 
joint  short,  the  third  slightly  longer  ;  thorax  impunctnte,  nearer  *® 
long  as  broad*  the  surface  with  two  deep  fovese;  scutelhnn  AiItoi*^'* 
elytra  finely  and  closely  purictured^  the  base  of  each  with  a  re^I- 
black  ring-shaped  mark,  another  semiUmate  similar  mark,  open 
its  posterior  portion,  placed  near  the  apex* 

San  Estehan.  ^. 

Closely  allied  to  7A  in<fqualis^  D,  harofdl^  Baly,  and  1).  ftfff*Hi^^^^\ 
luris,  but  differing  from  nil  tlie^e  species  in  the  lulvnus  head  an  '^Ae 
legs  ;  from  D<  detineata^  Jac.,  a  still  more  closely  allied  species,  tb  ^^^h 
present  insect  may  he  separated  by  the  much  longer  anleuuse,  whicl^  ^^ 
have  their  joints  (with  the  exce[jtion  of  the  second  and  third)  mud  *^^1 
more   elongate   and  also   differently    coloured,   and  by  the  clytrEl  *^^ 
broader  markings  which  in  D.  deli  neat  a  are  very  thin  and  tine. 
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BlABROTICA  OBSCURO-M ACT}  LATA,  U*  Sp* 

Subdcpressed,  obscnre  testaceuns  ;  antennra?  long,  the  third  joiot  - 
elongate  ;  thorax  finely  punctured,  transversely  depressed  ;  elytra  - 
closely  punelnred,  the  interstices  aubrugose,  the  suture  auteriorly> 
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a  rounded  spot  before  and  another  below  the  middle,  obscure 
piceons. 

Var.  The  anterior  eljtral  spot  absent. 

Length  2-2J  lines. 

Head  obscure  testaceous,  the  vertex  impunctate,  the  lower  part 
Tertical,  the  cljpeus  with  a  central  ridge ;  labrum  black ;  antenn® 
more  than  two  thirds  the  length  of  the  body,  testaceous,  the  basal 
three  joints  piceous,  the  third  joint  distinctly  longer  than  the  second 
but  shorter  than  the  fourth  joint ;  thorax  one  half  broader  than 
long,  narrowed  towards  the  base,  the  disk  flat,  with  a  transverse 
depression  near  the  base,  finely  punctured  and  somewhat  rugose  or 
finely  wrinkled  ;  scutellum  piceous  ;  elytra  flattened,  slightly  widened 
posteriorly,  the  sides  with  a  longitudinal  ridge  commencing  at  the 
shoulder  and  extending  below  the  middle,  the  surface  finely  and 
closely  punctured  and  rugose,  a  small  rounded  spot  near  the  base 
and  a  larger  one  below  the  middle  as  well  as  the  suture  anteriorly, 
piceous ;  underside  and  legs  testaceous,  the  tibisB  and  tarsi  sometimes 
piceous. 

Colonia  Tovar. 

The  long  antennsB,  finely  rugose  thorax  and  elytra,  in  connexion 
with  their  pattern  are  the  principal  characteristic  distinctions  of  this 
species ;  although  there  is  only  one  tvpical  and  three  specimens 
representing  the  variety  before  me,  I  thmk  that  the  former  probably 
lepresents  the  normally  coloured  form. 

DiABROnCA  NIGRODORSATA,  n.  Sp. 

Flavous ;  the  head,  scutellum,  and  the  sides  of  the  breast  black  ; 
thorax  fulvous,  bifoveolate ;  elytra  closely  punctured,  black,  narrowly 
margined  with  flavous. 

Male.  Head  deeply  excavated  below  the  antennas. 

Length  2-2|  lines. 

Head  black,  impunctate ;  antennae  two  thirds  the  length  of  the 
body,  pale  flavous,  the  apical  four  joints  piceous,  third  joint  elongate, 
as  long  as  the  fourth ;  thorax  about  one  half  broader  than  long,  fulvous, 
stained  with  piceous,  the  disk  impunctate,  with  two  deep  foveae ; 
scutellum  black ;  elytra  closely  and  strongly  punctured,  black,  the  pos- 
terior portion  of  the  sutural,  the  lateral  and  basal  margin  narrowly 
and  the  apical  one  more  broadly  flavous  ;  legs  and  abdomen  flavous. 

Colonia  Tovar. 

The  female  has  a  simple,  not  excavated  head ;  in  both  sexes  the 
basal  flavous  margin  is  irregularly  notched  at  its  posterior  edge. 

DiABRoncA  BOLiviANA,  Harold. 
San  Esteban.    Three  specimens. 

DiABROTICA  ROBTJ8TA,  Baly. 

A  single  specimen  from  San  Esteban. 

DlABROnCA  8ERRATICORN18,  Baly. 

A  single  specimen  from  San  Esteban. 
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DiABROTICA  SIMrUClPENNtS,  H.  gp. 

Ovate,  dilated  postenoTly,  black  ;  thorax  transverse,  testaceous  j 
elytra  very  minutelj  puncTtirred,  te&taceoua. 

Length  2  lines. 

Head  black,  impressed  with  a  fovea  at  the  middle  of  the  vertei, 
the  clypetis  sparingly  clothed  with  whitish  hairs  ;  anteanOD  two  thirds 
the  length  of  the  body,  black,  the  third  and  fourth  joitUs  eloogate  i 
thorax  twice  as  broad  as  loiig^  im punctate,  impressed  with  a  rather 
deep  fovea  at  each  side ;  acutellura  black  i  elytra  rather  strongly 
dilated  poBterioHy,  exlremely  finely  punctured ;  uaderside  and  legs 
black. 

Coronal  and  Colonia  Tovar. 

Allied  to  D.  roluila^  Baly,  but  di€ering  in  the  black  head  and 
underside  and  in  the  entirely  testaceous  elytra  ;  from  D.  dihiata, 
Jac.j  the  present  species  differs  in  the  testaceous  not  black  thorax, 

DiABROTICA  ATOM  Am  A,  H,  »p* 

Fulvous  ;  the  bead  and  the  breast  black  ;  second  and  third  joints 
of  the  antennsQ  very  short ;  thorax  finely  punctured,  non-foveolate  ; 
elytra  fiavous,  closely  punctured^  a  triangular  spot  on  the  shoulderSj 
another  at  the  middle^  and  two  spots  near  the  apex^  black. 

Length  2  lines « 

Head  im punctate,  black,  shining,  with  a  fovea  b€tween  the  an- 
tennae ;  the  frontal  elevfttions  small  but  very  distinct ;  cljpeus  with 
a  central  ridge  ;  autennse  about  half  the  length  of  the  body,  entirely 
fulvousj  the  second  and  third  joints  very  small  and  equal,  the  fourth 
as  long  as  the  three  preceding  joints  together ;  thora%  about  one 
half  broader  than  Iong»  ihe  sides  straight  at  the  base,  rather  sud- 
denly rounded  before  the  middle,  the  surface  without  depressions, 
very  finely  and  irregularly  punctured,  fulvous,  shining  ;  scut^lluin 
black ;  elytra  slightly  widened  posteriorly,  very  closely  and  rather 
strongly  puncturedj  fiavous,  the  suture  below  the  scute II  urn,  a  tri- 
angular spot  on  the  shoulder,  a  rounded  spot  at  the  middle,  ajid 
two  smaller  spots  placed  transversely  near  the  apex»  black  ;  legs 
fulvous ;  breast  black, 

Caracas,    Two  specimens. 

Allied  to  D.  0pilota,  Baly,  and  several  other  species,  hut  differing 
in  the  position  and  shape  of  the  elytral  spots  and  their  stronger 
punctuation  ;  of  the  spota  the  middle  one  is  placed  close  to  the 
lateral  margins  and  the  two  apical  spots  are  nearly  joined,  fonning  a 
semicreacent. 

DiABROTICA  filMACULATA,  Baly. 

San  Estebau. 

DiABROTICA  NIGROSTRIATA,  Baly. 

San  Esteban* 

DiABROTICA  OBTrvA,  Ericbs. 

Two  specimens  from  Caracas  which  I  refer  to  thk  species  (having 
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a1$o  been  examined  by  Mr>  Baly)  are  of  pale  flavous  colour  and  differ 
in  several  particulars  froni  Erich  son' 8  description  :  in  one  specimen 
the  labmni  is  piceous  ;  the  nntennm  in  both  are  darker  than  the 
colour  of  the  head,  their  second  and  third  joints  are  small  and  equal ; 
the  thorax  is  bifoveolate  ;  the  elytra  may  be  described  as  very  finely 
rugose  nilh  more  or  less  distinct  longitudinal  eostie,  espeeially 
strongly  marked  at  the  sides  *  the  base,  a  transrerse  spot  at  the  mtddlet 
and  anothc  r  below  the  Intter  are  pale  fidvous,  scarcely  visible  in  one  of 
the  specimens  ;  the  underside  and  legi  are  pale  tlavous,  with  the  outer 
Tnnrgin  of  the  tibi@e  and  the  tarsi  darker.  It  is  possible  that  these 
Venezuelan  specimens  are  distinct  from,  although  closely  allied  to, 
£  rich  son's  species,  or  that  they  are  but  local  varieties  * 

BlABEOTICA  CLVPEATA,  Baly» 

Colon  ia  Tovar.     Two  specimens. 

BiABROTICA  SEPARATA,  Baly. 

A  single  specifnen  from  Caracai. 

NkOBROTICA  INCONSTANS,  U,  Sp. 

Obscure  fulvoui ;  the  head,  basal  joints  of  the  antenna,  breast^ 

and  the  tibia  and  tari^i,  blnck  ;  thorax  with  a  deep  transverse  groove  ; 
elytra  finely  punctured,  each  with  an  elongate  subangular  black  mark 
at  the  shotilder  »nd  an  obscure  piceous  spot  below  the  middle. 

Vat.  Elytra  immaculate. 

Length  3  lines. 

Head  broader  than  long,  impunctate,  black  (the  extreme  Tertem 
sometimes  testaceous),  with  a  distinct  fovea  between  the  eyes ;  the 
frontal  elevations  uot  defined  5  aiytennee  more  than  half  the  length 
of  the  body,  black,  the  three  apical  joints  (the  apes,  of  the  terminal 
joint  excepted)  pale  flavous,  the  first  joint  very  long  and  sleiidep, 
ihe  secoud  very  short,  the  following  elongate  and  nearly  equal ; 
thorax  twice  as  broad  as  long,  the  sides  rounded  and  widened  before 
the  middle?;  the  disk  deeply  transversely  grooved, impunctateH, with  the 
exception  cf  some  very  fine  punctures  near  the  anterior  angles  ; 
scutellum  im punctate  ;  elytra  finely  and  closely  punctured,  the  in- 
teratice^^  in  the  male  slightly  rugose,  pale  fulvous,  the  shoulders  with 
a  short,  narrow,  elongate  and  nngulate  black  mark,  the  lower  angle 
of  which  turns  inwards,  and  a  round  piceous  obscure  spot  below  the 
middle ;  breast  and  the  tibice  and  tarsi  black  ;  claws  appendicukte. 

Colon i a  Tovar* 

N>  ineomtam  rather  closely  resembles  N,  palfeieemt  Jac.,  from 
Honduras,  but  differs  in  the  want  of  the  longitudinal  sul  cat  ions  of 
the  elytra  and  in  the  presence  of  the  elytral  black  markings*  The 
species  is  probably  subject  to  a  good  deal  of  variation,  and  in  the 
variety  the  left  elytron  is  pale  green  and  the  right  one  fulvous, 
neither  of  them  having  any  markings, 

NeOBROTICA  DIMtDlATICORNlS,  U.  ip. 

Pale  testaceousj  the  vertex  and  the  intermediate  joints  of  the 
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antennae  piceous ;  thorax  deeply  transreraely  siileate  ;  eljtni  Ba 
punctured^  an  angutate  mark  at  thc'  bane  and  another  semlluTi^ 
spot  near  ihe  apex  obscure  dark  fuhous. 

Fqt^  The  Fly  t ml  markings  replaced  by  spots  or  streaks  (1,2,' 

Letiglh  2-3  lines. 

Head  impunctate,  with  a  deep  fovea  between  the  antenna,  da 
fulvous,  the  vertex  more  or  lesis  piceoua  i  an  ten  nee  half  the  leng 


of  the  bodvj  the  fifth  to  the  eighth  joints  piceous,  the  otherd  ful?o' 
thorax  scarcely  one  half  broader  than  Imig,  the  sides  straight  at 
base,  tbe  surface  impnnciate,  \iith  a  deep  traneverse  somewbat  sin 
»ti1cation  ;  eljtra  finely  punctured,  scarcely  shining,  i*ith  tracer 
longitudtnRl  groove^t  obscure  le^^taceou^,  the  base  with  an  ang 
piceous  mark,  extending  to  one  third  tbe  length  of  the  eljtr 
gemirreBCent  similar-coloured  mark  is  placed  below  the  ndddle  ; 
and  underside  fulvous* 

Caracas  and  Snn  Esteban. 

iV.  dimidiatkornU  resembles  greatly  several  other  species  of  ^Jf^^ 

same  genus  in  colour  and  the  design  of  the  elytra,  but  is  princifr-».^^;/y 
dititiugui^bed  by  the  dark  itUermediate  joints  of  the  antennae  and      Mh'$ 
rather  less  transversely  shaped  thorax  :  in  the  variety  the  el 3^  ir^ 
have  a  small  spot  placed  on  the  shoulder,  two  before  the  mxeX  «//e 
placed  transversely,  and  two  others  heJow  the  latter  ;  these  spots    mn 
sometimes  partly  connected  and  indicate  the  pattern  in  the  apecit^:ie« 
which  I  have  taken  for  the  type.    Tbe  appendiculate  claws  and  tl^e^^h 
sulcate  thorax  will  prevent  the  species  for  being  mistaken   fom~  a 
Diabrotica, 

NCOBROTICA  VAEIABILIS,  Jac, 

Yar*  Antenna  entirely  fulvous. 

From  Corozal. 

The  two  specimens  contained  in  this  collection  agree  in  ef  ery  w-^ 
with  the  Mexican  form  described  by  myself  in  the  *  Biologia  Centra 
Americana/  except  in  tbe  colour  of  the  antenna?,  which  are  fulvo* 
as  ^well  as  the  legs*     As  the  species  seems,  ho^  ever^  to  vary  in  thes- 
respectSj  1  think  that  the  Venezuelan  insects  are  but  another  lor^ 
form  of  tbe  type*    Neobrotica  is  at  once  distinguished  from  Diabroti 
by  the  transverse  snlcation  of  the  thorax,  the  longer  tirst  joint 
the  posterior  Uraij  and  the  appendiculnte  claws* 

Neobhotica  (sub  Diabbotica)  oberthuri^  Baly. 

Corozal. 

Ccelomkra  cayanensis^  Fabr* 
From  San  Estebaup 

Malacoruinus  undecimpunctatus,  n.  ap. 

Obscure  testaeeouB  ;  the  apical  joints  of  the  antennoe  fuscoiii  ; 
thorax  extremely  finely  punctured  ;  elytra  very  closely  and  more  dia-* 
tinctly  punctured,  with  eleven  black  spots  (2,  3,  J,  2), 

Length  2  lines. 

Head  impunctate,  deeply  transversely  grooved  between  the  eyes ; 
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the  fironta]  elerations  strongly  raised,  narrowly  transverse ;  cl jpeus 
triangular ;  terminal  joint  of  the  pisdpi  acutely  pointed ;  antennae 
black,  the  basal  four  joints  fulvous ;  thorax  transverse,  about  one 
hjilf  brofider  than  long,  strongly  narrowed  at  the  base,  the  angles 
not  produced,  the  surface  with  an  obsolete  oblique  depression  at  each 
side,  very  minutely  punctured  when  seen  under  a  strong  lens  :  elytra 
widened  towards  the  middle,  extremely  closely  punctured,  the  punc- 
tuation consisting  of  small  and  still  smaller  punctures ;  each  elytron 
with  the  following  hlack  spots — one  on  each  shoulder,  three  placed 
transversely  across  the  middle  (the  centre  spot  on  the  sutural  margin), 
four  slightly  larger  spots  below  the  middle  forming  a  semicircle,  and 
one  at  the  extreme  apex  of  each  eljtron. 
Colonia  Tovar. 

This  species  forms  another  addition  to  those  constituting  the 
genus  Malacorhinus  described  by  myself  in  the  '  Biologia  Centrali- 
Americana,'  from  all  of  which  it  differs  in  the  number  and  position 
of  the  elytral  spots :  the  thorax  in  all  is  posteriorly  narrowed,  the 
tibiae  have  a  minute  spine  (sometimes  almost  invisible),  the  first  joint 
of  the  posterior  tarsi  is  as  long  as  the  following  joints  together,  the 
claws  are  appendiculate,  and  the  anterior  coxal  cavities  are  open.  In 
general  appearance  the  species  of  this  genus  resemble  those  of  the 
genus  Dtabrolica,  and  seem  to  inhabit  principally  Central  America. 

LoCHMiEA  TROPICA,  n.  Sp. 

Broadly  ovate,  black ;  above  dark  fuscous  ;  head  and  thorax 
finely  rugose ;  elytra  with  the  sutural  and  lateral  margin  and  two 
narrow  longitudinal  costse  testaceous. 

Leoffth  2^  lines. 

Hea3  finely  rugose,  the  sides  of  the  vertex  and  the  clypeus  tes- 
taceous ;  labrum  black,  shining ;  antennae  about  half  the  length  of  the 
body,  black,  the  third  joint  the  longest ;  thorax  short  and  transverse, 
narrowed  at  the  middle,  the  angles  tuberculate,  the  sides  rounded 
at  the  middle,  the  surface  transversely  depressed,  finely  rugose, 
fuscous,  the  anterior  and  posterior  margins  paler ;  scutellum  truncate 
at  its  apex,  nearly  black,  finely  rugose;  elytra  broader  than 
the  thorax,  widened  below  the  middle,  rather  convex,  fuscous ;  the 
narrowly  raised  sutural  and  lateral  margins,  and  two  equally  narrow 
longitudinal  costee  at  the  middle  of  the  disk  and  not  quite  extending 
to  the  apex,  testaceous,  the  interstices  everywhere  finely  rugose  and 
wrinkled  ;  legs  black,  unarmed  ;  claws  bifid  ;  the  anterior  coxal 
cavities  open. 

Coloiiia  Tovar. 

This  species  has  entirely  the  appearance  of  an  Adimonia,  but  the 
open  coxal  cavities  would  place  the  insect  in  Weise's  genus  Lochmcea, 

SCHEMATIZA  FUNEREA,  U.  Sp. 

Elongate,  parallel,  black  ;  the  terminal  joints  of  the  antennae 
fulvous ;  the  entire  upper  surface  finely  rugose,  opaque ;  elytra  with 

faint  triiAMi  t\f  licrVitpr  hnnda  tkt  t.liA  aiHps. 
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Length  2^3  lines. 

Of  rather  flattened  shape,  entirely  hlack  ;  the  head  with  a  longi- 
tudinal central  ridge,  finely  rugose,  the  clypeus  and  the  hase  of  the 
antennae  fulvous  or  testaceous  ;  antennae  scarcely  half  the  length  of 
the  hody,  black,  the  three  (in  one  specimen  the  last  joint  only)  apical 
joints  fulvous,  the  third  the  longest,  the  intermediate  joints  slightly 
flattened  and  widened,  closely  pubescent :  thorax  transverse,  rather 
more  than  twice  as  broad  as  long,  the  sides  straight,  more  or  less 
sinuate  or  concave  at  the  middle,  causing  one  or  two  obscure  angles, 
the  posterior  margins  straight ;  the  surface  very  obsoletely  trans- 
versely depressed  near  the  base  and  more  broadly  at  the  sides,  entirely 
finely  rugose,  opaque,  the  sides  furnished  with  some  very  minute 
fulvous  hairs ;  scutellum  broad,  its  apex  truncate ;  elytra  very 
slightly  widened  posteriorly,  the  apex  rounded,  the  entire  surface 
finely  rugose,  black,  opaque,  with  more  or  less  distinct  light  reflections 
in  the  shape  of  narrow  longitudinal  bands  at  the  sides ;  underside  and 
legs  black,  the  coxae  obscure  fulvous ;  tibiae  unarmed,  the  first  joint  of 
the  posterior  tarsi  scarcely  longer  than  the  second ;  claws  bifid ; 
anterior  coxal  cavities  open. 

San  Esteban. 

SCHEMATIZA  VENEZUELENSIS,  U.  Sp. 

Black  ;  the  lower  part  of  the  face  and  the  apical  three  joints  of 
the  antennae  fulvous;  above  fuscous  or  black,  fiuely  rugose,  the 
sides  of  the  thorax  broadly,  and  a  narrow  lateral  stripe  of  the  elytra 
obscure  flavous. 

Length  3  lines. 

Head  finely  rugose  at  the  vertex,  the  portion  below  the  eyes  and 
the  clypeus  fulvous  ;  labrum  and  jaws  black,  shining ;  antennae 
rather  more  than  half  the  length  of  the  body,  black,  the  two  or  three 
terminal  joints  fulvous  or  testaceous,  the  third  joint  very  long,  longer 
than  the  two  preceding  joints  together,  the  intermediate  ones 
slightly  dilated  and  pubescent ;  thorax  more  than  twice  as  broad  as 
long,  the  sides  rounded,  the  angles  with  a  small  tubercle,  the  surface 
depressed  at  the  sides,  without  other  grooves,  finely  rugose,  black, 
the  sides  broadly  pale  flavous,  the  flavous  portion  narrowed  at  the 
base ;  elytra  finely  rugose,  the  apex  rounded,  the  lateral  margin 
from  the  base  to  the  apex  narrowly  flavous ;  underside  and  legs 
hlack,  the  base  of  the  femora  flavous. 

From  San  Esteban  and  Colonia  Tovar. 

In  this  species  the  third  joint  of  the  antennae  is  very  long  and 
slender,  differing  in  that  respect  from  all  the  other  species  of  the 
genus  with  which  I  am  acquainted,  the  dilatation  of  the  intermediate 
joints  is  also  but  feebly  indicated ;  but  as  I  cannot  find  any  other 
difl'erent  structural  characters  I  have  provisionally  placed  thb  insect 
in  Schematiza, 

SCHEMATI2SA  UNI8TRIATA,  U.  Sp. 

Obscure  fuscous,  sericeous ;  the  lower  part  of  the  face  and  thorax 
pale  greyish,  the  disk  of  the  latter  fuscous ;  elytra  fuscous^  the 
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sutural  and  lateral  margin,  a  spot  at  the  apex,  and  a  narrow  lateral 
longitudinal  stripe  greyisli  white. 

Length  2  lines. 

Head  somewhat  hroader  than  long,  the  vertex  fuscous,  finely 
rugose  and  pubescent,  the  lower  part  pde  greyish  ;  antennae  only  ex- 
tending to  the  base  of  the  elytra,  black,  the  third  joint  the  longest, 
the  intermediate  ones  slightly  but  distinctly  widened  ;  thorax  trans- 
verse,  short,  the  sides  strongly  rounded  at  the  middle,  the  surface 
transversely  depressed,  the  depression  more  distinct  at  the  sides,  the 
middle  of  the  disk  with  a  short  longitudinal  groove,  the  surface  very 
finely  rugose  and  pubescent,  of  a  pale  greyish  colour  with  the  middle 
of  the  disk  more  or  less  fuscous  ;  scutellum  not  longer  than  broad  ; 
elytra  narrowly  parallel,  sculptured  and  pubescent  like  the  thorax, 
obscure  fuscous,  with  the  sutural  and  lateral  margins  very  narrowly 
grey,  a  similar  coloured  round  spot  placed  at  the  apex  and  an  obscure 
narrow  longitudinal  stripe  (sometimes  extending  to  the  base,  but 
always  abbreviated  posteriorly)  at  the  sides ;  legs  pale  testaceous,  the 
femora  with  a  more  or  less  distinct  dark  spot,  and  the  apex  of  the 
tibice  and  tarsi  fuscous ;  underside  piceous  or  nearly  black. 

La  Guaira. 

S.  unistriata  closely  resembles  jS^.  apicalis,  Clark,  but  seems  to 
differ  in  the  paler  colour  of  the  thorax  and  that  of  the  legs  and  in  the 
similar  coloured  elytral  stripe  at  the  sides  ;  the  insect  may  possibly 
be  a  local  variety  of  Clark*  s  species. 

LUPERUS  MARGINATUS,  U.  Sp. 

Testaceous  ;  the  upper  portion  of  the  head  and  the  antennae  and 
abdomen  black  ;  thorax  black,  the  sides  narrowly  flavous ;  elytra 
finely  punctured,  black,  the  lateral  margins  flavous. 

Length  1^  Une. 

Head  broader  than  long,  black,  the  lower  half  testaceous ;  the 
vertex  impunctate,  deeply  transversely  grooved  between  the  antennae ; 
the  frontal  elevations  transverse ;  the  clypeus  thickened ;  antennae 
two  thirds  the  length  of  the  body,  slender,  black,  the  lower  three 
joints  testaceous  below,  the  third  joint  twice  as  long  as  the  second 
but  shorter  than  the  fourth  joint ;  thorax  nearly  twice  as  broad  as 
long,  narrowed  at  the  base,  the  sides  rounded  before  the  middle,  the 
surface  very  finely  and  rather  closely  punctured,  black,  very  narrowly 
margined  with  testaceous  at  the  sides  ;  elytra  finely  and  very  closely 
punctured  and  wrinkled,  black,  the  lateral  and  apical  margins 
flavous,  more  broadly  so  than  that  of  the  thorax  ;  abdomen  black  ; 
legs  and  breast  flavous ;  the  tibiae  with  a  minute  spine,  the  first  joint 
of  the  posterior  tarsi  rather  longer  than  the  three  following  joints 
together ;  claws  appendiculate. 

Colonia  Tovar.     Three  specimens. 

LUPERODES  INORNATUS,  U.  Sp. 

Obscure  testaceous;  antennae  fuscous;  head  with  one,  thorax 
with  four  or  five  piceous  spots ;  elytra  very  finely  and  closely  punc- 
tured ;  the  extreme  sutural  and  lateral  margins  piceous. 
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Length  l|-2  lioes. 

Head  very  finely  pun  eta  red  at  the  vertex,  with  a  transverse  groore 
between  the  eyes,  the  frantal  tubercles  brondiv  trie;onste  i  the 
clypeus  triangulady  raised  ;  an  ten  nee  more  than  half  the  length  of 
the  body  in  the  male,  shorter  in  the  female,  fuscoui^  the  base  of 
each  joint  pale,  the  two  or  three  basal  joints  sometimes  entirely 
testnceous,  the  second  and  third  joints  nearly  equal  ;  thorax:  one 
half  broader  than  long,  the  lateral  and  the  posterior  margin  strongly 
rounded,  the  surface  very  minutely  punctured  wifh  an  obsolete 
transverse  depression  at  each  side,  the  latter  obscurely  stained  with 
fuscous,  the  middle  with  two  or  three  smaller  ^pots  placed  triangu- 
larly ;  s^cuteUnm  piceous  ;  elytra  scarcely  more  strongly  punctured 
than  the  thomXt  obscure  testaceous,  the  extreme  sulural  aod  lateral 
margins  piceous  ;  below  and  the  legs  testaceous,  the  apex  of  the 
posterior  tibiae  and  the  tarsi  more  or  less  fuscous ;  tihiae  with  a 
long  spine  ;  the  metatarsus  of  the  posterior  legs  as  long  as  half  the 
tibiK^ ;  anterior  co^eqI  cavities  open^ 

Colonia  Tovar  and  Caracas > 

Galerucella  ornata,  n.  sp. 

Pale  greyish  or  fuscous,  finely  and  closely  pubejfjeent;  thomx  with 
a  central  and  two  lateral  depress  ion  a  ;  elytra  with  three  longitudinal 
more  or  less  interrupted  stripes  and  two  apical  spots  fuscous. 

Var.  Much  paler,  the  stripes  divided  into  spots. 

Length  lf-5  Hues* 

Ratiier  variable  in  colour*  of  narrowly  elongate  shape,  ihe  head  with 
a  distinct  longitudinal  central  impressed  groove,  cloaely  pubescent ; 
clypeus  strongly  transverse  and  swollen,  pale  fulvous  or  testaceous^ 
shining;  penultimate  joint  of  the  palpi  widened,  apical  one  short 
and  conical ;  antennBe  scarcely  extending  to  half  the  length  of  the 
elytra,  fuscous  or  nearly  black,  in  some  specimens  testaceous  with 
the  apex  of  eacli  joint  darker,  the  second  joint  short,  the  third  the 
longest,  the  tbllowing  joints  graduaJly  diminishing  in  lengthy  the 
intermediate  ones  slightly  widened  ;  thorax  twice  as  broad  as  long, 
the  sides  rounded  at  the  middle,  then  rather  suddenly  constricted  at 
the  apex,  the  angles  in  shape  of  a  small  tubercle,  the  anterior  margin 
straight,  the  posterior  one  slightly  sinuate  at  the  middle  ;  the  surface 
with  rt  deep  depression  at  each  side  and  a  niore  shallow  one  near  the 
anterior  nmrgin,  finely  and  closely  covered  with  yellowish  pu- 
bescence ;  scutellum  not  lont^er  than  broad  :  elytra  elongate,  with  a 
rather  dee}>  longitudinal  lateral  depression  below  the  middle,  closely 
covered  with  pale  fuscous  pubescence,  sometimes  with  a  shght  ful- 
vous tint ;  a  BLiblateral  and  suhsutural  longitudinal  !*t ripe,  the  former 
interrupted  below  the  middle,  the  latter  extending  nearly  to  the  apex, 
three  elongate  spots  between  these  stripes,  a  spot  near  the  apical 
margin,  and  the  apex  of  the  suture,  paler  or  darker  fuscous  ;  iibi« 
unarmed  ;  the  first  joint  of  the  posterior  tarsi  nearly  as  long  as  the 
tl)ree  following  joints ;  claws  bidd,  the  inner  division  rather  short ; 
anterior  coxal  cavities  open^ 

Caracas,  La  Guaira^  Puerto  Cabello. 
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TUe  stripes  of  the  elytra  are  often  widened  at  their  emdd  and  often 
only  indicated  by  apots. 

Gai^krucella  obscurofasciata,  n.  Bp. 

Obscure  piilt^  grceiiiish,  opitque ;  ante ii line  fuscous  ;  head  find 
thorax  finely  gmmihite  ;  elytra  ftiiely  pubescent,  finely  granulate- 
puuctate^  with  twu  lougitudiiial  pale  uFirrow  bands  joined  at  the 
ape^c. 

Length  1^2  lines. 

ll^ad  broader  than  hjng,  Rtiely  granulate^  longitucJinalty  grooved 
at  the  niiddle^  greenish  ;  antejniEe  short  aiid  robust,  the  third  juint 
the  longest,  tlie  following  joints  of  nenrly  eqtml  lengrh,  the  ba^e  of 
each  joint  pjile  ;  thorax  twice  aa  broad  as  long,  the  aides  rounded, 
the  pojslenor  nijirgin  sinuate  at  the  middle,  the  surf  act:  with  a  shallow 
lateral  and  central  longitudinal  dc|^rression,  colunred  and  sculptured 
like  the  head,  clnihed  with  extremely  !»hort  bjiirs ;  scutellum  broad, 
its  ftpe^  truncate  ;  elytra  extremely  closely  and  finely  punctured,  the 
green   colour  iuterrnptpd  by  two  narrow  longitudinat  pale  bands,  I 

united  at  a  littb  distance  from  the  apex^,  the  lateral  margin  abo 
pale^  clothed  like  the  rest  of  the  surface  wiib  short  whitish  pnbes-  i 

oeuce  ;  legs  pale  greenish  testaceous*  I 

Hah.  Colonta  Tovar^ 

Closely  aUied  to  G.  Qlicrnattt^  Jac,  (Biolog.  Centri-Amer,),  but 
narrower  and  more  parallel,  the  elytra  more  distinctly  granulate  and 
their  design  different  in  colour  and  pattern. 

GaLERUCELLA  Ft7SCO»ACt]LATA,  n«  Sp,  * 

Piceous,  finely  pubescent ;  above  ohseure  testaceous,  clothed  with  ( 

yellowish   hairs  i  thorax  with   deprei&ious   at  the  sides  and  on  the  | 

disk,  finely  punctured ;  elytra  more  distinctly  punctured,  obscurely  i 

spotted  with  fuscous  at  the  base,  the  middle,  and  near  the  aper  i 
legs  pale. 

Length  1|  line, 

Uead  with  a  deep  longitudinal  groove  at  the  rertex,  the  latter  ^ 

finely  pubescent  and  punctured  ;  the  clypeus  smooth,  transverse,  and 
thickened  j  antennoe  shorty  distinctly  thickened  at  the  terminal 
joints,   fuscoug,  the  third  joint  the  longest,   the  basal  ones  obscure  j 

fulvous  ;  thorax  scarcely  twice  as  broad  as  long,  the  sides  scarcely 
rounded^  the  posterior  angles  oblique,  the  disk  obscure  fuscous  or 
piceotis,  clothed  with  short  yeliow  pubescence;  finely  punctured, 
broadly  imjiressed  at  the  sides  and   near  the  anterior  and  posterior  * 

margin  at  the  middle ;  scutellum  pubescent,  its  apex  truncate ; 
elytra  more  strongly  and  very  closely  punctured,  clothed  with 
yellowish  pnhes centre,  the  basal  porttou,  a  small  spot  near  the  suture 
BE  the  middle,  and  a  larger  spot  near  the  apex,  obscure  fuscous  j  at 
the  middle  of  the  base  an  elongate  raised  space  is  placed,  a  similar  ■ 

one  is  seen  near  the  apex,  the  space  in  front  of  it  is  on  the  contrary 
depressed,  and  several  ottier  shallow  depressions  arc  situated  near  the  ' 

lateral  marginp  ) 

San  Estebau,  Caracas. 
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The  elytra,  when  seen  witliout  a  lens,  have  a  mottled  appeaiince: 
aad  the  darker  portions  or  spota  are  of  more  or  leas  intensity  in  tb.  * 
different  apecimeus  ;  the  underside  is  always  very  dark, 

Malacosoua  oLivACEiUM,  Fabr. 

Coronal, 

Malacosoua  encaiisticum*  Germ. 
Coiotua  Tovar  and  San  Estebau. 


2.  Description  of  a  new  Genus  of  Fossil  Motbs  belon^ng  t^ 
the  Gcoractrid  Family  Emcheinidm^       hj  Arthuii  G 
BuTLKE,   F*L.S*,  F.Z.S.^  Assistant* Keeper^  Zoologicz 
Departmeut,  British  Museum  (Nat,  Hist,). 

[HeceiTed  May  18,  1869.] 

(Plate  XXXI.) 

I  h&Te  to  thank  Mr»  Robert  Etherid^e  for  showing  tne,  and  D 
Henry  Woodward  for  giTiug  me  permission  to  describe*  an  exceei 
ingly  interesting  Moth  from  the  Eocene  Freshwater  limestaoe 
(rur'net  Bay,  Isle  of  Wight ;  collected  by  Mr.  E.  J.  A' Court  Smitk^ 
This  is  one  of  the  insects  fouud  in  the  Tertiary  Nodules  on  the  beacl*:::^ 

in    his   paper    pnbUshed    in     1879  (Quart,  Journ,   Geol.  Soc^^ 
vol.  XXXV*  pp,  rJ42— 3 ),  and  entitled    **  On  the  Occurrence  of  Branchm.  -* 
pu$  (or  CAirocephahts)  in  a  Fossil  State,  associated  with  Eosphremm 
and  with  numerous  Insect-remninsp  iu  the  Eocene  Freshwater  (Be 
bridge)  Limestoue  of  Gurnet  Bay,  Isle  of  Wight,"  Dr.  Woodwar 
say  a  : — 

"  To  Mr,  E.  J*  A*Court  Bmith  is  due  the  credit  of  the  discorer 
of  a  thin  but  very  richly  fossdiferous  band  in  this  series  of  depoaii 
at  Thornese  and  tturaet  Bays,  nenr  Cowes,  which  has  largly  iucreasi 
the  interest  of  these  beds,  e^^peciftlly  by  a  very  important  addition 
the  known  terrestrial  forms  of  life  belonging  to  the  Eocene  period 

*'  The  section  is  as  follows  : — 

"  General  Section  at  Thorness  and  Gurnet  Ba^g, 

Thietn 

Surface  soil,  fr.  io* 

I.   frjty  Olaysvith  oc(>a^ianal  bones  of  J^Bi^CMT  7V*[«r_jf»r   .........  10  0 

XL  Lighter  (  Velio  w)  C  In v»  wi  tli  broken  ibefk   ...,.„..  .^ ... , 2  0 

IU.  Limntm  Lhiieatoue  with  Piun&thU  &t)d  bonea  of  EfH^s^  aLso 

hard  concreLiona  {Hard  Um^ston^  tied)  .-.„...,.„,*,,..,...„..,  3  0 

IT,  Tariegated  fosailit'erouB  CUya    .,.,......,,...♦....,......,...„.,„.,  fi  0 

T.  Upper  limcfitouo  bedi  with  Limttaa  »nA  amall  oblong  Oyiter 

((kirmspj) „. , n  0 

TL  Biind  of  looao  shells  with  Ostrem  and  Sh  arks*  toeth 0  (J 

VH,  Blue  Clavs  with  Cyrfrttf  ...,.,,... ,..,, ...,„....  3  0 

Vm.  Foaeil  Plant- and  Wot-bed 1  0 

)  gf  diff.  

^ ao  II 
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Thttitex  ripitenr  to  me  to  Ue  aomewhiit  dotibtfal,  Mr.  Scudtler^s  fi^rc< 
iJ  K  facsimile  of  ihv  orlirioalj  mit^lit  witb  le$6  ingenuity  be  moilM 
into  a  forrii  of  Vuisima  than  lulo  n  ParnaMitis  or  TAoif* 

As  it  b  prtibnble  lUat  tlie  eduuritig  of  dowers  began  to  tlnel^v 
j»rior  tc*  tbnt  of  tbe  iuaeeta  which  frequented  tht*m,  it  sreio^  mi  n**- 
iikflv   Ibat  tbe  apjireciation  of  colour  »bown   bv   LejinJojitefw  ^^^ 
^iiinfd  by  Hssociatiog  certain  tints  with  their  favourite  liowcrs  «*•" 
once  wcijUiTed  iKHMirie  iHiconscicnis^lv  *i  c^inf^idfTatiini  in  tiiL*  si-Wu*-"*^^ 
of  riiHieji :  ihuii  wt*  iind  ihni  m    ihe    A  relic  regifnji<»  wflu'f*"  liH;^  *^^ 
tliiwers  do  not  fnrm  r  fi^rttiife  nf  the  laudstMpt^  llie  Lr|ii.li>|*ter!i  m^^ 
iluil-eoJoured,  tbdr  s^n^e  ofcihnir  being  wit uriUly  donnaiit^ 

LiTHOPSYciiir,  £jen,  nov. 
Ntfnrest  to    Caloxpila  nmi    Crtisptdosis  ;    resembling   Cra^ptdt^-^' 
txiejtuaia  of  Tiniur  most   nearly  in   tbe  siie  and  form  of  ibe  f»  ^* 
niaries,  and  Eu^c/iemtt  minervarla  of  Ikrrma  in  tbe  form  of  all  ■ 
viiigs,   tlM'tigb   ilit!eriiTg  much  in  colonring;   but  in  the  pjitterti 
theae  wings  nuicli  more  hke  tbe  U^j^s  nearly  related  Fntm*  munat^  ^^  *, 
venation^  bo  far  as  it  cnn   be  followed,  closely  resembling  ibai  ^* 

Vaios^Hfa  iencameia  ;  tbe  second aries  diflbriiig  in  form,  the  aix- •  , 
uiitial  margin  being  longer^  m  in  the  mnh  s  of  Etisehema  proha  )^  *  * 
other  allied  greyish- blue  Bpectes ;  the  abdomen  extend  a  to  mU*-^^^  "^ 
four  fifths  of  the  length  of  the  secondaries  and  terminates  in  a  sn^»  ^^* 
tut t  like  fringe  ns  in  fV males  of  Ensrhtma  ;  the  thorax  is  rejjreseu  ^^^^ 
by  a  deep  itnpre^sion  shoviinEr  the  diviaions  distinctly, 

LiTHOPSYCHE  4NTiaDA.  sp,  w.     (Piate  XXXL  figa,  3,  (>.) 

Ap}»arently  originally  black  and  while,  tbe  black  having  cbang^*^ 
to  a  browu- umber,  aB  in  a  faded  example  of  Cahspila  jncnna  in  « 
Museum;    primnries  with  a   white   spot   in  tbe   cell    na   in    Brtm^ 
iidjularia  {l*bite  XXXL  lig.   I)  ;   a  macniar  white  obUque  liAiid  J  * 
beyond  the  middle,  probably  repfesentt'd  by  tlie  abbreviated  liaiiLA 
VuioApila  posi/mmarifj,     tiie    lesa    oblique    aud    complete    band         ^* 
Craspeflo^iit  emesiifta,  and  tbe  bromler  antenifdian  baud  of  i*r^r*<^^-*"  J 
three  spots  placed  obliquely  about  h;dfway  betwt^en  ibis  baud   *»«*** 
the  opL'X  and  two  nearer  to  tlie  outer  margin  on  the  median  iat«^* 
3^pftces,  as  in  l*rre^os  fintrifina  (Plate  XXXL  fig.  4),  also  a  bifid  s^|>*-^^ 
still  nearer  to  tbe  outer  margin  on  tbe  inlerut>- median  interjpjm«^^    * 
the  seeondaries,  wlncb    are  tor  tbe  greater  part  concealed   by     E***- 
prmniricB^  ttbow  the  lower  pt*rtion  of  a    narrow  wbite  poitrnetl"**^* 
iiand,  sinuated  intermdly  and  possibly  macular  as  in  CtilmpUa  i**^^*'^ 
hum  aria. 

Gurnet  Bay,  Isle  of  M'ij^ht  {Mr,  E,  J.  A'Cmtri  Smiih).  . 

Tbe  type  specijuen  is  itt  the  Geologied  collection  of  tbe  Nut**'^* 
History  Museunu 

Of  the  genera  immediately  aUied  to  Litho^mtfcke^  the  Miise**^'" 

collection  coniains  exam[des  of  the  following  s|iecies  - — 

*  I  do  tiift  nieim  to  Bny  that  (ln*r<'  iir*'  tin  hnfs}it.HH>hiitn^'A  Arri ii,*  llo 
ibiy  nn*  not  .^ttrb  i\n,  Jroin  Uitir  niv  utid  jibuiiiJJince,  Wi^uld  arrtel  ibtriUt^*" *''''* 
of  utiv  but  if.  tnuiiKi  moid* 
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Calospila,  H.-Sch.    (Plate  XXXI.  fig.  5.) 
Black,  spotted  and  banded  with  white ;  head  sometimes  orange. 

1.  Calospila  p  sthv iA \ri a,  H.-Sch. ^^Cadyanda  lugens,  Walk. 
Brazil. 

2.  Calospila  picaria,  Wtdk.^ Lagyra  picaria,  Walk. 
Jaya. 

3.  Calospila  leucomela,  W&lk.^Celerena'l  leacomela,  Walk. 
Philippines. 

Simena,  Walk. 

Blackish  or  slaty  grey,  the  primaries  with  or  without  a  white 
band  ;  head  and  collar  orange. 

1.  Simena  luctifera,  Walk. 
Central  America. 

2.  Simena  nigricans.  Walk. 
Brazil. 

Craspedosis,  Butl.     (Plate  XXXI.  fig.  2.) 

Black,  banded  and  spotted  with  white  ;  the  abdomen  more  or  less 
ochreous. 

1.  Craspedosis  ernestina,  Cram.=Ce/ere/ta  sobria.  Walk. 
Amboina  and  Ceram. 

2.  Craspedosis  (undetermined  species). 
Ara. 

3.  Craspedosis  extenuata.  Walk.  =  C7tf/erena  extenuata,  Walk. 
Timor. 

Mniocbra,  Butl. 

Black,  spotted  and  sometimes  banded  with  white  ;  the  abdomen 
banded  with  ochreous. 

1.  Mniocera  cincta,  Vfalk,^Celerena  cincia,  Walk. 
Timor. 

2.  Mniocera  cinerescens,  Butl. 
New  Ireland. 

Of  these  genera  the  species  from  the  Malayan  and  Moluccan 
islands  are  much  nearer  to  Lithopsyche  than  those  of  the  New  World, 
the  latter  being  probably  of  more  recent  origin  ;  of  the  allied  genera 
with  partly  ochreous  or  orange  secondaries,  viz.  Bracca  and  Prasoa 
from  Australia,  the  latter  still  retains  almost  the  same  pattern  on 
ita  primaries.       If,  therefore,  any   form    more   closely    related   to 
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Liihopttyeht  than  VahspUa  Itummda  still  exists,  It  U  probably  to  be 
found  111  one  of  the  islands  between  Jftvn  and  Austrtilm* 

I  bave  already  stated  niv  belief  tbat  the  Nvniphaltdsf,  %\\A  in  fact 
inost  Lepidoptera,  ^ere  origiuaUy  black  and  brown^  but  the  Pimn^ 
and,  I   might  add*  probably  the  Geotnetrkea  were  nhite,  or  white 
with  blaok  bodies.    It  is  perhaps  worth  while  to  show  sooie  rensoo  ioi 
i\m  belief  beyond  those  already  (iciven. 

Assutninf;  thnt  the  NyrnphahdeB  were  fur  the  tnosi  part  onginsV\'^ 
black,  or  black  atid  brown  Joraiijj  tlicre  should  be  a  far  grenter  prCD* 
portion  of  violet,  blue,  critnsoD,  and  reddish  orange  in  this  fami-^T' 
than  in  a  gronp  such  ms  the  Pimnae,  presumably  develujied  from  forM""*^s 
which  were  orrginiiUy  either  wholh'  or  for  the  greater  part  wliic  ^* 
the  aberrant  types  also  would,  I  think,  be  niore  likely  to  rrvert  Id 
tn  elan  ism  in  the  KvmphaUdK  and  other  dark  groups^  and  albims^Ji) 
in  the  Pie  rid  ee  ' , 

Ju  the  Euplo^inEe,  one  of  the  larger  subfamilies  of  the  NyifiphaliM    a?, 
a  considerable  pr^porliun  of  the  species  are  hlaek  or  dark  brown,  mim^  i»y 
of  them  suffused  with  violet  or  bluet  and  in  the  more  highly  colou^^tn^ 
forms  with  patches  of  blue  iu  the  centre  of  the  wings*    On  the  otP   ^^^ 
hand,  there  are  not  a  few  genera  iu  which  white,  pale  yellww,        ^^ 
green  are  the  predominai^t  colours,  and  these  may  have  been  niodit^  *^^ 
from  forms  originally  either  white  or  black,  most  of  these  gen  ^^■'* 
showing  extreme  types  of  colouring  in  some  of  their  species.  ^ 

In  the  Pieriuee  there  are  hardly  any  genera  in  which  white  spec=^^*^^ 
do  not  sliil  exist  and  forms  with  white  females  are  abundant ;  it  * 

alao  a  significant  fact  that  Ounoris  rapm  (probnbly  iutroducid  \b:~^ 
the  United   Slates  about   1H56-7)  suddenly  developed  the  yell  ^^ 
form  (?.  novanffU^.     lodeed  the  change  from  white  to  yellow  see  ^ 
so  easy   that   one  can  almost  be  certain   that  the  latter  has  b^^  "^^^ ' 
derived  from  the  iormer  and  is  the  result  of  a  more  vigorous  cc-^^      ^ 
stitution  '\  -L 

In  the  Geometrltes  also  it  is  not  unusual  to  find  white  ami  briggT^  ^ 
yellow  species  in   one  genus,   and   occasionally   individuals  of  «^ 
same  species  differ  in  a  similar  way — Si/ikjns  tucida  from  Cbiii 
either  shining  lemon-yellow  or  silvery  white,  ^ 

Now    I    tlnnk,  if  it    be    admitted    that    the   earliest   type*  _^, 

Geometritcs  were  black  with  white  markings  or  vice  versd  and  t*^^^ 
the  white  was  gradually  modified  into  yellow  and  the  black  i^  ^^^ 
blue,  one  can  conclude  that  31itioniai  the  most  highly  ornate  ge^  ^^ 
of  the  Geometrites,  was  one  of  the  last  develo|ied,  or  at  any  rale  M  ^^ 
passed  through  more  stages  of  development  than  any  of  its  alt  ^» 
Asauming  that  it  has  beeii  produced  from  such  a  form  as  L/Mop^yc^ 
the  white  bands  iiavefir^t  become  clear  yellow  as  in  Bi^trti^a,  t^ 
saffron  as  in  Bordeia  quudriphgiata^  orange  as  in  Miiiouia  z<^^^  ^^^ 
partly  crimson  as  in  M,  Mnelkni^  or  wholly  crimson  as  in  M,  t^neaM-^'^''^' 

*  W©  obtatned  a  ftlngidar  albino  of  Mebomoia  ginucipp€  from  Dr,  Liddenl^*-?*;' 
Porjilmg  series  ;  in  this  iflpecitiieii  all  the  block  niArkiu^  ixte  n?pla«ed  b?  ir  1*  **^ 

^  Sum©  jeftj-s  iince  1  found  a  wild  whitt*  primrofle^  wMoh  I  plasitra  ir*  ^'^ 
garduii  and'^hopisd  to  id  id  ti  ply,  but  it  yielded  m>  ieed  lyid  difukm  of  tlie  r^*'*^ 
deetnoyed  it  entirelj. 
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the  black  of  the  wings  has  become  first  blue-black,  then  brightly 
shot  with  bluish  purple,  and  finally  streaked  at  the  base  with  metallic 
blue  and  green.  Then,  again,  if  the  white  of  the  secondaries  was 
first  modified  into  yellow  and  orange  as  in  Bracca  and  Prcesos  (in 
which  the  primaries  are  still  black  and  white),  one  can  see  how  the 
bands  on  toe  primaries  of  Milionia  drueei  and  M,  snelleni,  if  derived 
from  sQch  a  source,  may  have  remained  orange  after  those  of  the 
secondaries  had  become  vivid  crimson. 

It  has  been  said  that  colour  is  of  no  value  as  a  guide  in  classifi- 
cation, but  I  am  not  at  all  sure  that,  if  the  natural  order  of  its 
development  were  strictly  looked  to,  it  would  not  be  of  assistance  in 
guiding  one  to  a  judicious  arrangement  of  allied  genera. 

EXPLANATION  OF  PLATE  XXXI. 

Fig.  1.  Bracca  bajularia^  p.  294. 

2.  Craspedoais  eatenuata,  p.  295. 

3.  Lithapsyche  antiqua,  from  the  typical  specimen,  p.  294. 

4.  Fore  wing  of  Prtssos  mariana,  p.  2V>4. 

5.  CalonpUa  leucomda^  p.  295. 

6.  Bestoration  of  LUhc^payche^  p.  294. 


3.  Descriptions  of  new  Genera  and  Species  of  Odonata  in 
the  Collection  of  the  British  Museum,  chiefly  from 
Africa.  By  W.  F.  Kirby,  F.E.S.,  Assistant  in  the 
Zoological  Department,  British  Museum,  Natural 
History,  S.  Kensington. 

[Beceired  April  26,  1889.] 

On  looking  through  the  collection  of  Odonata  in  the  British  Mu- 
seum lately,  I  found  examples  of  some  very  interesting  species  which 
appear  to  he  undescrihed,  and  which  form  the  subject  of  the  present 
paper.  Among  these,  the  most  important  is  TatocnemU  malffassica, 
a  species  representing  in  Madagascar  two  remarkable  Eastern  genera, 
Priocnocnemis  and  Idiocnemis^  hitherto  only  known  from  the  Philip- 
pines and  New  Guinea  respectively. 

The  following  is  a  list  of  the  genera  and  species  which  I  propose  to 
describe: — 

Odonata. 
UBELLUIID-ffi. 

LlBBLLUUlfJB. 

Orthetrum  camarefoe,  n.  % Cameroons. 

JEtkriamanta  rezia,  u.  % Madagascar. 

OoMPHIHiB. 

Pteudoffompkus  (n.  g.)  insignis,  n.  s.  Cameroons. 

Anax  striatus,  n,  %,    Chili. 
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AGRtONID^E. 

StfpJb  pukkeiia, 


Cftmeraoiii* 


Orteietrum  camarense, 
Exp.  bL  22  millim. ;  long* 


fore 

be  3 
tvo 


corfp,  49  millini* 

Male*  Black,  vertex  metallic  blue  ;  ahdomen  infliiied  at  base,  v 
the  third  segment  pulverulent  blue.  Win^s  brownbh  hyaline;  J 
wtiigs  \\\i)x  ] 9  ajTtei^odal  and  14  poeliiodnl  cro^^^-nerv tires;  i\ 
first  postnodaU  not  coiitinuoui ;  triangle  traversed  by  one  or 
cross* Derv urea;  cne  sufir^itnangutar  nervure  ;  3  cells  in  the  m 
iriangulAr  space  ;  three  rows  of  poat-trkiigular  ct\h^  increa$ 
commencing  on  one  side  with  four.  Hind  wings  with  14  anien* 
and  13-14  postnodal  crns^-nervure*,  the  base  tinged  with  «m-^^"ky 
yellow,  the  mem  bran ule  dark  smoky  brown,  and  a  basal  sr  ripe  of 
aame  colonr  in  the  second  costal  space  as  far  as  the  third  cr- 
nervure,  and  another  in  the  lower  basul  cell,  Jihorter,  and  not 
tending  to  the  base  of  the  triangle,  which  m  irairersedj  though  t 
are  no  supra-triangular  nervures  on  the  hitid  wing3.  Tips  ol 
the  wings  &ligi)tly  clouded  with  brown  beyond  the  pterostig 
appendages  of  2nd  segment  lar^e  ;  anal  appendages  black,  abot 
long  as  the  last  two  segments  (the  lower  one  as  long  as  the  otlie^  _^^) 
and  ot  the  ordinary  form,  Pterostignia  dark  brown,  covering  ^^3  *^' 
4  cells. 

Hith.  Cameroons. 

Allied  to  0,  al^istyla^  SelySi   from  which  the  darker  wings 
bhu-k  nppendagcs  will  abundajitly  dbtitigutsh  it. 


i 


la; 


corp,    27  mtllinj. 


ex  p.   ah   50  ndllim. ;    long,  pte^i"* 


Long* 
milliTn-^ 

Mah*  Siie,  ahape,  and  nenration  of  the  Indian  *E,  hrt^pew^'^** 
Ramb.j  except  that  the  sectors  of  the  arculus  lise  from  a  short.  h\ii 
distinct  s?talk.  Tiie  left  fore  winj;  has  two  trnss-uervures  b^tedci  I'f 
one  in  the  lower  basjd  cell,  and  llie  triangle  Of'  ihe  right  fore  wio^** 
traTersed.flnd  tliat  of  the  lelt  free. 

Body  reddish  above  (probably  bright  red  when  liiingX  pectus  and 
pleura  inclining  to  green,  le^s  blacky  femora  greenish  beneMilK  Ai> 
do  men  with  the  second  anil  tlirrd  segments  carina  ted ;  the  Joml 
carina  black  on  the  fourth  and  foUo wing  segments.  Anal  appenda|S<^5 
as  long  as  the  Bth  segment  ;   lower  appendage  very  broad^bpatuljii^* 

WingB  livaliue  ;  pterostignjii  olive,  between  black  nervurea;  faj^'l 
wings  strongly  and  fore  wingi*  slightly  tinged  with  yellow  at  l^*^ 
base ;  a  dnrlc  streak  in  lh<?  lower  basal  cell,  commencing  heyoadtk 
base,  and  tilling  up  about  two  fifths  of  the  length  of  the  cell 

Hab.  Madagascar, 
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G  en  us  1*8  e  u  dogo  m  r  n  us  . 

Malt,  Eyes  contiguous,  IVcmtftl  tubercle  slij^Litly  Ijifi J ;  labium 
ft,  Wiiigs  long  flud  rather  pointed,  trinng!t>s  rather  smiill,  free, 
•^•^  ou  the  bind  wings  rnthf  r  longer  tliAU  thost*  on  tbe  fore  winga  : 
rt  fting§  with  6-8  crtjsi-iit^rvures  in  the  lower  basn[  cell,  flu  J  four 
FBtKHUguW  tiervurts :  liind  wings  with  2  or  3  supratriaiigular 
'^^ures,  and  5  in  the  lower  ha^nl  cell:  ruembranule  ratbtr  large; 
'^''f  mftrt'iii  concave  betTveen  this  and  tfie  nnd  angle.  Abdomen 
^l>  *h«  rt|i|icntkges  of  the  second  segment  large,  upper  anal 
J^f^inU^rs  nbout  hs  long  as  the  lower,  which  ia  broad  at  id  truii- 
^"J ;  lit  their  base  rises  a  strong  vertical  conicjd  spiuej  pointed  at 

rohtthiy  allied  to  CorduU(fasi€r,  but  verjf  distinct  from  any 
ri/>ed  genu*. 

*'•  itl.  Od  niiltim,  ;  lonj^,  cor  p.  Hli  millim* 

'^.    Bark  brown,  tinged  with  reddish,  e^spcciaUy  qfi  tb^  face 

^iira  ;   vertex  punctured,  shioiiig  with  grcin  and  uoiet ;  thorax 

abuve  and  on  the  aides  in  certain  lights  ;  third  aeguieut  of 

Jo  men  yellow* 

'g'»  yellowish  hyaline,  darkest  at  tlic  edges  ;  ptcrostigma  black, 

'15   rather  less  than  3  cells  ;  fore  wings  with    IG-IH  aiitentKlal 

*^  1  2   postuodal  nervurea  i    iriaugles  and  an  bin  angular  tjpHce 

*'    Cameroons* 


*^3C    STRIATES, 

**  nL  105  millim. ;  lat.  al.  ant*  12  millim,;  Int.  ah  post.  17 
*-  ;  long.  pter.  3  miHim. ;  long,  corp,  7r>  milhm. 
'^eeons  yellow ;  Ijead  with  the  front  raised,  rugosely-fninc- 
^^*'l  marked  with  a  black ish  Kpot  on  tbe  sumniil ;  the  region  of 
ic^  Hi,  the  lower  edge  of  the  nasus,  and  all  the  montb-jmrts 
*h  brown^  more  or  less  varied  with  yellow  at  tbe  snl  tires.  On 
"<>imx  the  septa  are  very  strongly  ridged,  and  are  tnarki-d  with 
^  in  front  and  within  ;  there  are  also  four  hlack  spots  on  tiie 
^*?iioiis  of  the  pleura  j  legs  reddish*  Abdomen  with  the  first  and 
ttd  Si'gtnenls  Itiiieh  swollen,  the  Idodcr  half  of  tlie  second  seg- 
^  with  blaek  markings  diverging  ou  each  side  of  Che  carina  ;  tbe 
'^in^  BCgTueiita  vrith  two  blackish  spots  at  the  base,  two  smaller 
^  l^eyotid  the  middle^  and  an  irregular  hhu-klsh  strij^e  crossing 
*^rina  hefore  the  extremity ;  the  hicisions  are  also  inrtrked  with 
^'k  ill  the  middle;  on  the  ?th  and  Hlh  ^icgments  these  marks 
"•He  more  suffused  and  irregular,  and  are  not  cojitinued  further, 
''^ings  v^ry  broad,  clear  hyftbnej  the  apace  between  the  costal  and 
*OMal  iKTvurea  tilled  up  with  smoky  yellow,  very  dark  at  the 
^1  atid  eeanng,  like  the  costal  nervure^  at  the  nodus ;  the  lower 
^'1  cell  is  uho  stained  with  yellow  as  far  as  tbe  lower  triangle  ; 
^<utti|!:ina  browiu  tery  short.     Fore  wings  with  2t)-21  antcuodA) 
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and  15  postnoilal  Dcrvure.^;  triangle  about  threi' times  as  long  u  ^ 
broad,  consisting  of  4  cdls,  foUoueil  by  5  or  6  cells,  atid  then  bj  2 
incrcasiog  ;  2  lupraCriangular  tienrures ;  3  cross- ne?v  urea  in  th€  sub- 
triangular  cell;  lower  triangle  free  (which  corresponds  to  the  »«b- 
triangolar  space  in  LibeliuUfifr}*  Hind  wingi§  with  15  autenodal 
and  pDStiiodal  nervurts ;  triangle  wbout  twice  as  long  as  broad,  con- 
sisting of  4  cells,  JoUowed  by  4  or  5  cells^  and  then  by  3  increasiuK ; 
2  supra  triangular  nervures  j  4  cross-uervurea  iu  the  lov^er  basal  cell  j 
lower  triangle  transverse- 
Chili  (£^<;/mofl</*). 

The  specimen  appears  to  be  a  male,  but  the  abdominal  append- 
ages are  too  much  dam  aged  for  descrifiUon.  Tt  is  the  Hr^t  Ana^ 
described  from  Cbilit  and  is  remarkable  for  the  very  short  ptero- 
stigma,  which  separates  it  from  all  the  other  species  of  the  genus 
with  which  I  am  acquainted, 

BAFeO  FULCBELLA, 

£xpi  nh  64-/0  millim. 

Male*  Bronzy  black  abovr,  head  spotted  with  tawny*  the  ocelli  ^^ 
being  placed  in  the  middle  of  four  tawny  spota  j  thorax  with  tbe-^a 
lateral  lobes  almost  entirely  surrounded  with  tawnyj  the  pleura^^ 
striped  with  the  same  colour,  and  the  under  surface  sornewhat  pm — - 
inose ;  legs  black,  femora  testaceous,  marked  with  a  black  line^ 
Abdomen  with  a  lawny  spot  on  the  sides,  at  the  base  of  the  first  fiv^ 
tegm€nts,  and  a  tawny  lateral  stripe  on  the  sides  of  the  first  seg— 
nient,  continued  more  narrowly  on  the  second  and  third,  where  it  r  jt 
coppery.  Witigs  bright  orange- tawny  or  coppery,  iridescent,  paler  a -^e 
the  base  ;  stigma  brow^n*  enclosed  by  black  lines*  about  four  time^E3 
as  long  lis  broad,  the  lower  side  pmjecting  basally  in  a  point  ^ 
neunition  very  close ;  antenodal  nervures  upwards  of  40,  and  post  ^a 
nodal  nervures  numbering  50  or  GO. 

Fi-maie^  Body  similnrly  coloured,   but   wings  brownish  by  alio 
w  ith  a  fiery  copper  iridescence  in  certain  lights,  and  a  narrow  luilks" 
white  band  on  both  wings,  not  quite  extending  to  the  costa  or  inn 
niargtij,  and  curTed  on  the  hind  wings,  placed  considerably  bryon 
the  Bodus.     On  the  abdomen,  the  tawny  .^pots  at  the  base  of  th 
stfgments  and  the  tawny  lateral  line  are  continued  on  all  the  fi 
segments  which  remain/ 

//ai.  Cameroons. 

Site  and  shape  oi'  S.  lon^i^tit/nta^  Selys,  a  specimen  of  which 
received  in  the  same  collection,  but  with  the  abdomen  rather  shorte:s==^ 
and  stouten 

Genus  Tatocnemis, 

Male,  Wings  long  and  narrow,    petiolated   to  the  level  of  tl:^^' 
arculus,  with   three   concavities  on   the  htnd   margin,   between  tl>  ^ 
subcostal  radius  and  the  lower  sector  of  the  arculus ;  fore  win^^ 
with    24-28   and    hind    wings    with    20-21    postnodal   nervures; 
pterosUgnm   broad,  lozenge-shaped,   covering   li   or  2  cells.     The 
mediau  sector  rises  at  or  a  little  beyond  the  nod  us,  the  subnod^ 
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ctor  IVom  the  secoi^d  posinodal  cross-Dervure  on  the  fore  wings 

J^^^^^P^i^Jti»»lly  Trom  the  first  or  third),  and  from  the  first  on  the 

niiid     wings;  the  nodttl  sector  rises  at  the  9th  to  the  I3th  cross- 

^Ty^^^^  (usually  from  the  1 0th)  on  the  fore  widE^,  and  between  the 

_  i% n cj  S<th  on  the  hind   wings;    and  the  ultranodal  sector  rises 

troin    l^^o  to  four  (usimlty   two)  cross-nervures  furtlier.     The  tir^jt 

|>0*stoosta]  nervwle   is  placed  very  little  beyond  the  first  antenodal 

cross— i>ej-yuj.p^      The  arculus   is    angnlated^   and    jdaced    distinctly 

Dc^jj-oy^^     the   levt4   of  the   second    antenodal   cross-nennre.      The 

tr#^|^He'z,i,j^  is  ahoiit  twice  as  long  as  broad  ;  ics  basal  aide  is  shorter 


than 


Its  outer,  which  is  obliquej  and  its  upper  side  is  shorter  than 


^^-    Insect^  natural  fiize. 
**    Extremity  of  nbdomen,  flhowing  appendage§j  mognlBed  71  times. 

^'"^  ^^^^^  ^^^  ^""om  twa  to  four  cells  (usually  two)  between 
^1^  '  ^^'apezinm  and  the  first  transverse  cross-nervuTe  frojii  abore  ; 
^|-  r^*"^^^^  sector  of  the  trapezium  rises  on  a  level  with  the  middle 
tY^  *^^  tTape^ium^  and  runs  to  the  bind  margin  beyond  the  lerel  of 
f^^_        ^ngin   of  the  idtranodal  sector,      Nodui  placed   at   about  one 

^^-h  of  the  length  of  the  witig< 
tiT  ^     ^^0M^»^  I'>"g  a"ti  slender,  first  joint  Tcry  short,  second  about  2  J 
c^^  *^^s  as  long  a5  broad^  3rd  4  limes  longer  than  the  second,  the  rest 
tji?_^^iilly  shortening  to  the  /th  ;   8lb  about  half  as  long  as  the  7th  ; 
^^       ^n*i  10th  each  about  half  as  long  as  the  preceding;   upper  anal 
I  V^^^idnges  as  long  as  the  9th  segment,  arched »  with  a  large  semi- 
^iilar  protuberance  beneath;  lower  appendages  very  short* 
l«g8  slender,  not  dilated,  with  long  slender  spines. 
^  A  very  remarkable  genu*,  most  nearly  allied   to  PriocnocnemU^ 
Y^lyi   {^H^pocnemis^    Seljs,    olim),    from    the    Phdippinea,    and 
^^hcnemi^t  Sely?,  from   New  Guinea,  the  only  genera  of  Odonata 
^nofrn  with  emarginate  wings.     It  dilTers   abundantly  from   both 
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ill  tli«  fttivmrlj   prtkilafnl  wiitg««  the  Urg«  pti?ro£tig[L 
di^etnit  l^oiuU  of  ongia  of  the  s^cU)r«. 

A/41/r.  Ilfljud  bUck  abofe^  prtlc  n?dtljsh  b^nrEth  ;  iktHK  1 
ihe  khnitn^  I  wo  fpots  within  I  he  rvp,  «iid  Uip  ocripiit 
reddbli  4  (hormjc  black  abire  uid  on  thi?  sidrs,  Tetln^iAh 
middle  of  prothnmic  dti^  redilUh  abov«; ;  mesothomx 
oblk|ne  tawn?  ^hoddervstiipes,  cDiiiiected  ht  an  ot»lic|ue 
base  of  the  winf^s ;  legs  red,  fellow  nt  biiM*  of  feinont,  kn<^i 
iibdonien  bright  re4,  the  ISrst  joint  with  some  bhickish  m 
the  Bide* aboro  ;  pingM  jellawish  byatiae,  wilb  bUck  utrst 
stigma  tawT)T. 

llait.  Beisilefs  ^lad^gascar  {Rev.  Dean*  Ooirttn). 

I'rOTOSTICTA  GKAtlLl^. 

Esp.  al,  tVI  nadUm, ;  lonp^.  corp.  51  millim* 

Male.  Head  black  ;  la  brum  aboTe  yellow  ;  thorax  htimi 
I  he  eid*-i,  green  in  the  middle  above^  in  som*  light*,  an  obii 
stripe  below  ihe  fore  wings  ;  the  under  ^urfnce,  espmal 
and  the  legs  yellow,  the  latter  with  long  slender  hairs 
lon^  and  filender,  thickened  toi^ards  the  extremity,  bror 
the  last  three  sf^grnenta  pale  (probably  bhie  '>r  green  in  li 
Burfaee  with  a  luiif;  yellow  spot  al  the  base  of  the  first  7  s 

Witiga  hyaline^  with  blflek  nerfnres  ;  ]>terostig:ma  hirg 
bng  as  broad,  covering  two  cells,  oblung,  but  the  inner 
allele  truneated,  making  the  upper  gide  shorter  than  th 
double  ro\?  tf  cells  beyond  the  pteroitigma.  Fore  win^ 
22t  and  hind  wingi^  with  IS  p<$t nodal  cells.  Median  nn 
Electors  rising  just  before  and  a  tier  the  nodal  cross-nervi 
tivfly  ;  the  nodal  sector  rising  5  or  6  cells  beyond,  and 
nodal  one  or  two  cells  further.  Trapezium  reg;ular,  aboc 
long  as  broad ^  its  upper  sector  extending  to  the  level  of  tl 
ihe  nodal  stctor ;  its  lower  sector  absent.  Two  basal 
ncrvnres  the  firat  halfway  between  the  base  and  the  tarai 
crnss-nervnrc,  ibe  iieeoiid  jLi.<5t  before  the  level  of  the  sc 
nodal  eriis^-nervure.  Two  cells  between  the  tr&periuin  ai 
descending  nervure. 

Upper  anal  apuendages  as  long  as  the  9th  fegment,  im 
lower  otips  shorter,  hut  their  exact  struetnre  not  visible. 

Iltil/.  Meuada,  Celebes  (  JFu/Zaee), 

The  g(iicrie  characters  ditfcr  a  little  from  those  j 
Proto&ticla  simphvin^rviSt  Selys  (also  from  C'elcbea),  wl 
before  me,  and  1  ha%*e  therefore  included  ihem  in  the  des 

tiEBTES  WALLACEl. 

E%p.  nL  55  millitn.  i  long,  pt^r*  2^}  milUm* ;  long 
millim. 

Female.  Ileud  huft,  a  bronied  ^pot,  Bhadmg  iuta  grf* 
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i,  ft  blflck  *pot  on  each  ^ide  of  ihe  troniflj  ocpIIu-,  u  black 
\*om  ii|  and  a  short  stripe  borcJering  the  iiiiitir  orhita ;  the 
oufh-jmrLg  are  hUo  aliriOj?t  entirely  Ijlnck*  Thorax  buffj 
-*f]y  slnatef!,  with  a  broad  gref  n  stripe  on  eaeh  sidtr  of  ihe 
^rina,  ai)d  a  narrower  bron^ed  ^houlder-stript*,  showing  green 
ii  lightii,  beneath.  Legs  buff,  clothed  i^ith  \oug  fine  black 
femora  with  a  black  line  heneatJi  ;  tarsi  black.  Abdomen 
'iized  above,  excepi  at  the  sntnres.  Wings  hyahne,  aUghtiy 
,it  the  ttpa;  fore  vvinga  with    14  and  bind  wings  with    15 

lUKial  cro^s-nervures ;  ptprostigma  large,  covering  3  or  3|  cells, 

W.  Sarrtwak,  Borneo  (  H  all  ace}, 

kj) pears  to  be  allied  to  L.  viruluh,  Riimb.,  but  nmch  larger. 


3x1  the  Ta^onomic  Value  of  the  Intestinal  Convolutions 
in  Birds,  IJy  Uxns  (tadovi,  PIlD.*  M,A.,  Strickland 
Curattpr  and  Lecturer  on  the  Advaucetl  Morphology  of 
Vertebmta  in  the  University  oE  Cambridge. 

[Rijef^ived  May  1,  1880,] 

(Plate  XXXIL) 

n  iH79  I  published,  in  the  ^Jenaische  Zeitschrift*  \  Ivmj  lenf^tljy 
rlifsi  on  ibe  digestive  syi^tem  oT  birds,  and  I  laid  particnlar  slresa 
n  the  iron  vul  Lit  i<in9  of  the  sin  hi  I  intestine,  i.  e.  npun  the  n^ude  in 
ch  Uiiii  pait  of  the  atiEiientary  canal  1b  stowed  away  in  the 
imtna!  cavity, 
ecijunist   of  these  coiirolu  lions   nre   exceedingly   meagre,    and 

i3  flU  I  he  ini)re  surprising  as  Cuvier  long  ago  drew  attention  to 
remarkable  diversity  which  (>revail8  in  ihe  arrtun^ejnent  of  tije 
ttinal  foId§,  However,  there  are  only  a  few  doaen  hi  ids  dc- 
#ed  in  his  *  Lemons  d' Anatomic  Comparee/  no  ^eticratizin;:  con- 
ions  are  drawn,  and  with   few  exeeptionn  (MHcGillivniyJ  this 

of  descriptive  oniithotomj  has  slept  ever  since. 
ly  former  researches  were  based   upon  the  ixami nation  of  about 
different  bird?,  an  ample  male  nab  hot  not  large  enongh  to  warrant 
he  f-ftionornic  conelu&iona  which  I  tlun  drew,  especially  as  these 

*  niarrcd  by  the  fettera  of  certain  antkjnatLd  traditions,  now 
Juately  superseded, 

a  preparing  the  aiconut  of  the  aliiiientary  canal  of  birdie  for 
iwi'a  *  Klassen  and  Ordnnn^en  tJes  Thierreielis^'  I  have  recently 
tfccar^ion  once  njore  to  take  up  this  (pie^iion  on  a  much  broader 
91  and  in  n  more  elaborate  way,  1  therefore  take  the  oppor- 
Jy  to  lay  before  the  Society  a  condensed  account  of  the  taxonomic 
e  of  the  inicstinnl  coii volutions  ii\  birds. 

*  V^»ni«LV.U  oil  Kir  T<^rgleiiUtmdeii  Anntomii^i  des  V^^^dal^m|^iisyllt<^?Iii^ES  d^r 
b|/'  4c^"t^iftihi5  Zoitiii'hritt  t'lir  N!iturwi^enEi(.HuLfL,  liii,  pp,  'Jil!-ll7,  3^^-4CX}^ 
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For  mucTi  of  tlie  materiiil,  whieh  comjmses  now^  far  mure  t 
300  (sppcira,  faelongutg  to  uuitrly  every  princijial  familvj  incluc 
niJiiiy  of  the  rarest  forms  (suoh  tis  dyptitrif  Turnites^  PedwnoK 

OryrfrowiMj,  Opisthonomu*^  Hhinti^httus^  Podica^  Trogon^  Ooi 
Fodatffu^,  Monucodi^,  Pitta^  &c.),  I  am  intleJjted  to  ihia  8od( 
to  its  prejtent  Prosector,  to  Professor  Newton,  to  the  Must 
of  Om  bridge,  to  thrtt  ^y^  Uie  lUiynl  College  of  Surgeon i, 
Nttlural  Hi  story  Museum  at  South  Keivsiugton,  an  J  last,  tiol  le 
to  mv  friend  Professor  Fuerbriuger.  (iift*  from  privnte  \\m 
from  ornithological  friends,  are  rem  ark  able  for  tht^Sr  seardty ;  tli 
from  Mr.  BnrTie  Brown  and  from  Sir  Walter  Buller  wtsre  therei 
all  the  more  welcome. 

The  inttstiual  catml,  from  ihe  pylorui  to  the  eloacR^  is  attac 
to  the  mesentery*  This  connects  the  JblJs  or  bopa  of  tfte  lutrsi 
with  each  other  in  various  ways.  In  a  typical  loop  we  tli'itjugi 
between  a  descendiJJij  branch  and  an  ascending  branch  ;  both  mee 
the  distal  end  or  apex  of  the  loop,  and  tbi»  of  course  forms  its  lu 
ing  point.  The  starting  point  is  the  pyforus,  the  goal  the  cI»m 
Each  loop  is  either  closed  or  open*  It  is  closed  when  both  the 
seending  and  the  ascending  branches  are  throughout  the  lengtl 
the  loop  closely  bound  together  by  an  extension  of  the  inesent 
and  its  vessels.  Of  these  vessels^  as  a  rule,  each  princifml  I 
receives  one  higgor  brai\ch  from  the  middle  mesenteric  artery, 
loop  is  open  when  its  two  branches  are  not  closely  connected 
megenterj'  and  vessels  ;  the  mesentery  is  wider,  and  the  two  brauc 
of  the  loop  can  receive  another  loop  or  intestinal  fold  between  ibi 
the  latter  then  resting  upon  the  mesentery  of  the  former  open  loc 

The  duodenum  is  always  a  typically  closed  loop.  Its  first 
descending  brancli  lie»  to  the  right  of  the  secoud  or  ascend 
branch  ;  both  invariably  enclose  the  pancreas. 

A  loop  wldcb  runs  in  the  same  way  as  the  duodenum  mny 
termed  right 'handed;  those  loops  which  run  in  the  opposite  way 
then  f eft-handed^  i,  e,  their  ascending  branch  lies  to  the  right, 
ventral,  of  the  ascending,  or  dorsal,  branch*  Again,  if  the  intes) 
forms  a  number  of  (mostly  closed)  loops,  which  run  parallel  ^ 
each  other  iu  the  long  axis  of  the  body,  we  term  this  arrangem 
orthocwfouSf  oT  slraight-gntted- 

If,  on  the  other  hand,  some  of  the  loops  foriu  a  spiral,  we  i 
tinguisb  this  formiition  ns  cyc/ofce/os*. 

Of  the  orthoctElous  type  the  following  modifications  dese 
esp*'cial  remark  with  reference  to  the  seconJ  and  third  loops;  I 
first,  or  duodenal,  loop  is  invariably  right-handed,  and  therel 
needs  no  furl  her  comment. 

L  horfFJous.—  Vhi^  2ud  and  3nl,  and*  if  present,  also  the  4th  l< 
Are  all  cloE^ed  and  left-handed.  The  2nd  is  most  dorsally  iituat 
the  3rd  to  the  right  of  it,  the  4th  to  the  right  of  the  latter,  bctw 
it  and  the  duodenum.  The  ascending  branch  of  one  loop  niits  6 
by  side  with  the  descending  branch  of  the  next  following;  oQe, 

li,  Anticmlt)uit.—1\\i^  2nd  and  *ird  loops  are  closed  and  shar 
attenuating;  the  2ud  is  left-,  the  3rd  is  right-handed;  the  2nd 
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sally,  consequently  its  ascending  branch  runs  side  by  side  with 
t- of  the  3rd. 

II.  Ptayioealoui. — ^The  2nd  loop  always,  often  more  loops, 
doubled  up  or  turned  over  with  the  apices  like  a  horseshoe, 
ing  the  loop,  which  is  generally  open,  an  irregular  or  convoluted 
tearance. 

V.  Periecelous. — The  2nd  loop  is  left-handed,  open,  and  encloses 
3rd,  nvhich  is  generally  straight  and  closed.     This  formation  is 
special  interest,  because  it  leads  quite  gradually  to  the 
^  Cyeloccelaus  formation  by  the  conversion  of  the  second  and  third 
)S  into  one  left-handed  spiral.     Such  a  conversion  of  the  second 


Diagrammatic  representation  of  the  principal  relative  positions  of  the 
intestinal  loops  when  seen  from  the  right  side. 

Bocoelous.        b,  Anticoelous.        c.  Anti-Pericoelous.        d.  Iso-PericcsIouB. 

e.  Cyclocoplous.        /,g.  Plagiocoelous.        h,  Telogyrous. 
he  descending  branches  of  the  loops  are  marked  by  black  lines,  the  ascend- 
or  returning  branches  are  dotted. 

be  first  and  third  loops  in  Bg.  b  are  "  riffht-handed,"  the  second  is  '*  left- 
led  ;"  in  fig.  o  the  second  is  '^left-/'  the  third  '*  right-handed/'  &c. 


I  third  loops  into  a  spiral  has  taken  place  in  the  Limicolse,  Laridse, 
i  Columbac.  Each  of  these  families  possesses  some  genera  in 
ich  the  spiral  is  still  represented  by  long,  oval,  concentric  turns, 
[  even  some  genera  which  still  exhibit  the  periccelous  type  with  the 
» loops  in  question  still  separate,  distinct,  and  more  or  less  straight, 
^ot  every  spiral,  however,  is  formed  by  the  concentration  of  two 
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loops.  In  many  instances  ft  ipiml  is  produced  by  one  1o 
curled  upon  itaeh",  its  apex  then  forming  the  centre  of  th 
On  to  the  apex  is  attached  the  diverticuluni  caecum  Tit( 
shows  thai  this  spiral  is  produced  by  the  primitive  fold  uf 
bryonic  nud-gut. 

Such  is  ihe  CBse  in  all  the  I'ftsseres,  nud  since  there  are  o 
folds  formed  by  the  whole  gut,  the  spiral  represents  the  n 
second  fold  ;  hence  this  arrangement  may  be  distinijuished 
gtfrous.  The  number  of  turns  iu  such  i  spiral  depends 
upon  the  length  of  the  intestine  ;  whilst  in  the  short-guttei 
the  spiral  is  just  indrcated,  there  are  in  the  Sparrow  ( 
intestinal  length  of  21  centim.)  1§  direct  and  1  retrograde  ti 
in  PimcQla  enuclfuior  (which  possesses  an  intestine  of  99  ci 
leoj^th)  there  are  many  direct  turns- 
It  is  clear  that  with  an  original  number  of  only  four  k 
coitrersion  of  the  two  middle  ones  into  one  spiral  will  ca 
hirdis  as  certain  Limicolse,  Laridfe,  and  Coluraba?  likewise  t< 
I  he  niesogyrous  feature ;  but  the  position  of  the  dive rtich 
i^riginal  third  loop,  and  the  relations  of  these  birds»  hJ^ 
CAarRdriuM  and  Sterna,  show  that  this  mesogyrous  fur  ma 
been  brought  about  it)  a  way  difiereut  from  that  of  the  Pass 
Lastly,  the  distal  portion  of  any  loop  orfgiiially  Mm\\ 
become  coiled  up  info  a  spiral,  whilst  the  rest  of  tlie  loop 
straight.  This*  teatnre  may  be  termed  tdogyrouM^  With 
denum  this  is  very  rare,  it  theu  iiuarinbly  forms  a  right 
spiral,  €,  g.,  in  Bueeros^  CJcoma^  Miltm^  ;  the  duodfoum 
irrefitilarly  twistfd  m  certain  Felargi  and  Accipitres.  Thi 
the  second,  third,  and  fourth  loops  are  nerer  coiled  up  into  i 
siiiral,  but  rather  form  irregularly  coiled  up  masses,  i 
Pdargi,  Accipitres,  and  in  the  Psittaci. 

We  see,  then,  that  the  cyclocoelous  (meao-  or  telogyrous] 
bv  itsc^ If  cannot  be  taken  as  a  character  which  indicates  th 
of  tbe  Urger  groups  or  orders  of  birds,  unless  we  take  the 
dt'Vt.dopmeut  of  these  eoncentric  conrolutioos  into  consi> 
In  fact  tbe  cyclocccluuij  formation  is  the  highest  mode  of 
away  in  the  smallest  compass  that  portion  of  the  gut  whic 
be  increased  in  length ,  the  relative  length  of  the  tnid-gi 
dependent  upon  the  nature  atid  eomposition  of  the  food.  Ij 
ortliocoplous  birds  the  increased  length  of  the  gut  causes 
niiitiou  of  secondary  folds  anywhere  between  the  premusly 
loops,  whereby  frequently  a  very  irregular  arrangement  oi 
couvobtions  is  c^uu^ed,  A  similar  process  has  produced  th 
c€^ious  feature  (fig./,  p-  305),  which  was  probably  deriyed 
orthoc€plous  basi^. 

The  higbtst  and  perhaps  newest  mode  of  stowing  i 
increased  amount  of  intestinal  leugth  is  that  in  which  on 
folds  already  existing  is  lengthened  aud,  owitsg  to  its  in 
growth  J  turns  into  a  spiral ;  in  this  way  the  other  loops  will 
the  least  possible  disturbance* 

I   do  not   tliink  it  necessary   to  give  here  a  long  and 
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rra Im 1 1  fui tl  deeif ! ri  p t  ioti  of  t Ik^  i n t u liti r i al  e f> n v oUi t ia ti a  as  t  h py 
id  ihe  tmriierou;!  urderii  tiud  fEiriLilieei  of  Ijtrds,  because  ibis  will 
uf  el  !M*w  litre, 

^  Table  (pp,  3UB,  3t)y)  contain*,  io  a  condensed  form,  an  account 
nriiit^pid  rimdifinaiotis  of  tlieinteiitirml  folds,  nnd  tlie  diagram 
!  XX.  XIl.)  hliimsi  tlie  MifinitieH,  or.  to  sjieak  more  cauiiously,  tlie 
y  if  nit  sirmiitriiira,  of  all  the  pnncijJAl  famihei*,  wii  they  ttre 
•^Xvd  ffitreiy  by  a  ^tiidy  of  tlidr  inte^tiiml  nrnvrigi?ment3.  TA^ 
witi  i,e  disrnssird  onfy/rnm  Mm  point  of  view  in  or/Jer  to  test, 
ttf  drtiw  attrntitm  to,  thf  ttiifotwmic  value  of  those  chamcters 
\  ffrf*  rMffitetl  hif  the  titoi/vi  it*  which  the  mid-gut  tAHowed  awag 

*'*jr  tjf  tricic  binniaritics  are  peHmpa  merely  eoincidenees,  and 
*8  ciiat*  can  have  no  laxoiiomit*  Siiguificauce  ;  but  if  tbeac  simr- 
^  C'oincide  with  those  of  auveral  utJter  organic  cliaractcr!^,  they 
urul^il  to  a  hij^her  rank  w^  inrlii'Mting  not  convergence  but 
im\  descent  of  thase  birda  in  v^hicli  tlK*y  jjcrsiatently  occur» 
<?rf  ^eems  lo  he  a  sort  of  belief  prevwilinj^  that  ihc  intestiual 
h*tioija  are  v(*rv  Tariahle  and  iinreliMbic  in  the  same  species, 
^^^y  are  a  matter  of  accident  ;  ^tut,  on  the  contrary,  1  have  found 
*^*-Hi*»Unt  to  au  nafooish ing  cxfetit^  not  only  in  the  same  spectes 
\  Miftiiv  hirg;f  fandUci^^  Uf  conise  i^ccomiHry  shortt^nin^  and 
*'i^  of  tlit'  got  (ov*in^  to  the  Jissumption  of  irugivoroUH  habits) 
'^^^tltKc  the  nuniber  of  Ioojjjf,  and  may  render  the  orjs;inal 
!%*^»iicnt  QUI  re  untraccfibhs  as  in,  e.  g-,  Ourpophngftr  Ithamphaslu§^ 
^^€iia^  When  a  bird  Iia;*  aetjuired  stnelly  piscivoruusi  babits, 
';*t  H  considerably  Iciigtlieiu^d  and  narrowed,  and  may,  just  as  in 
EOit  und  in  Haliuetug,  render  the  old  fi»rnjalioii  quite  uurecog- 
^^*  Theae  arc,  however,  excefjliou?,  which  are  not  nuuieroos; 
*»lf  tbv  lejigtheijing  of  ihe  pre-exisiing  kiops  and  ibeaddiLumal 
'^lutitio  of  new  unes  does  not  diaturb  (lie  typical  furniation,  hut 
r  tiirowj  iuterestiug  lights  upon  the  lines  o^  nt:w  departure  along 
'    certain  birds  bme  becouic  developed,  p*  ^.,  I  be  Alce<linidfc 

li  l^oracline  titock,  now  nojditjcd  throut^h  the  ac<{uiaition  of 
^t^^tuuH  and  piscivorous  Imbjls. 

tilt;  fidlowitijt?  Table  the  order  adopted  is  one  of  mere  con- 
iic«^,  without  ueceettrarLly  indicating  near  relational  dp.  The 
^«l  roluinn  contains  the  uuiubcr  of  j)ruici[iaL  loops  ;  tlib  can 
ij4*  Hseertained  by  sprcadini;  tiio  intestine  out  on  the  table  with- 
^'^iMiug  the  meseiUeric  connections.      The  next  tbrec  columns 

t*»  the  ^ud,  3rd,  JvoiHtb  principal  loops:  r  means  that  the  loop 
'*i>«Uon  is  a  right- ham  led  one,  like  the  duodenum  i  /  that  it  is 
i^rmde,  or  Ieft*haiided  ;  o  signifies  that  the  loop  is  opciT ;  cl  that 
cU>*fd.  The  last  column  indicates  in  a  few  worda  the  type  of 
ntioa. 

lie  diagram  (Plate  XXXI K)  requires  some  e\]dannUon.  All 
tiirdft  of  wbich  ihe  names  are  written  inside  the  inner  of  the 
'-'•^ntn'iilfjc  circles  arc  on  the  whole  orlhocccloua^  whilst  tbtjae 
*<J  Wtiieen  the  iwo  conccnlrlc  circlet  arc  tycloerclous  ;  of  the 
%  ibi?  undrrlincd  families  are  trlogyrouj*,  the  ottiers  urcaoj^yrous* 
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The  four  smaller  exeentne  eircleg  cod  tain  the  ptagio-,  p^ri-i  Ai^ti 
ftiad  isoccclous  moditiiatioiis  af  the  orthoccelous  type. 

Cotisequetitlj  the  Pjis^eres  are  tnesogvrou^,  with  besides  anticc 
lay  a  rorma.lion.     A]\  the  Columhse  are  pmccelous  ;  some,  or  rath- 
tlie  niajuritT,  with  a  mesogyroui  spimK     The  names  are  placed 
such  a  way  as  to  show  that  simikrity  or  relationship  which  is  md^ 
citted  hy  the  Intestinal  arrangemeot. 


DrtmMit* 


Stmtkh. 


Apietyx  , 


Crypt  uri 

Kallidis  .. 
Litui:colic 


I^rids 


Alcidse    ,. 


SplifiiiijiuMHJ 


PjgopodeB  *...»* A 

Podicffpn  [ 


Stegnnopodev.. 


2(3) 

s 


Loopi. 


iL     in.     IT, 


12+ 


6  + 


r,  0 


spi 

Spi 

/,  o 

Spi 


/,e> 


f,  d 


hcl 


1,0 

1,0 


L& 


i,0 

1,0 

ml 

ra.1 

T,d 
ral 

r,d 


r,  a 


r.ci 


,tl 


1,0 

hci 
r,  d,  0 
r,d,o 
d 

0 
0 

d 
d 

l,d 


t.d 


i,d 

l^ldOTO 


l,d 


m  each  one  ef»ciR»-»^^J^~i 
ivohition  of  inaiij  ^'^''^^^l 
ad  iind  third  IcKjp  ^p"  ^       i^l 
mimil  twitit ;  biitii  v**  ^  *"^ 
!     loit     pboed   tr^*^**   | 


loopfl    besidtM    ike    c^  v.^!^ 

denum.  ^ 

Brides  the  diicsd«num  ui"  "^  *^ 

two  short  kiopa.  _^ 

B«eidee  the  dviodi^num  '^■~^*r 

one  larg^e,  open  lofi  p,  wl :»  ■  '^" 

begiD«  tfi  forai  two 

d:iry  ones, 
B^itTea  the  duodenum      *-*^*' 

mid -gut    and    the    pc^^*^^ 

form  each  one  ef»ciR»-»  ^^J^^ 

Sec     *       -    ^  .   -  .    -^  -  -  V 

termimd 
the 

Qrthoooelout. 

Pla^QCffiliitia. 

Plagiooif]i?tiB, 

l80ca?](iuK. 

Pen«ph>us. 

Fericoeloiis. 

Me«osjTO«f. 

Peric^elijiis. 

Meflogjroiis. 

PericipJous. 

Mesog^-roufl, 

Anjphicfleloti*  ;      the      1- 

3  loop*  clofpd.  «tTtti^****j 

and  lefl-haDded, 
Many   tjrthoea*lou§,   .._  -_ 

l<>op« ;  floniu  i»f  Lllem  •ri  *-** 

ntiitierouB   iircfular 

Tolutjoue, 

IAll    onhotxrtotu,   el« 
and  ulteroatiiif . 

Orthocffilous,      oltfirnAth^Wf 

doBod     lipa ;    duodeiiO'''^ 

oflrai  turned  far  rotLOil  < 

tho  left. 
Ortbiicoeloufl,  cio««d« 

natiog. 


nil 
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Table  {cmdimed). 


^1 


4to7 

B 
4 

S 


fiord 

4 
4 


3 
3 
3 
4 
3 


3 
3 

a 


Loop*. 


u. 


r  or  t 

spi 


I,  el 

Kd 


t,d 


l,cl 

i.d 

l,d 

i,d 


111, 


n  d 

mi 
I 
ml 

ml 


f ,  o 
t,d 


l,d 
fi  d 
T,  d 


r,d 
r,d 

ly    Cl    Ot 

l,cl 
1,0 


IV. 


l.d 
t,d 

d 


l,d 
I.  vl 

1,0 


I  d,  t 

0 


Uij   2nd,   ;Srd  ofUii    tolo- 

/SiS  ru^ra ;  or  on«  of  th«i 
tuiddle  loop  ibrme  a  luog 
loft-hauded  apiruL    (P^ 

Ortbottrloue,  Uitj  Jlnst  thrye 
often  lologyrouft ;  ofloii 
Willi  tiumerouid  soctHiJiry 
fijlclft, 

MejKfgrroujs.  Ali  the  Ac 
ei|Utrta  and  Qithapl^ 
wiLb  irnsgiilar  kLufad  abovo 
I  he  rectum, 

i^nd  i>0ri(N£louB.  (Rest  uii 
oertaUi.) 

2iid  plagiotxrloiJfi  or  |HL^ri- 
(X£louja  ;  tJie  otborH  ortbo- 
ccBlgiu,  the  last  thrt^ 
df>sed, 

Orihoocelou^  ;  Srd  wHli 
sli  gli  t   pL  ig  i  ooa?io  utj  i  nd  i 

Ort  b  uca^Io  uh.  apm  '^^  o  f  m  id  - 
die  Li>q}>B  o'^<^  Luniod  up, 
or  ibo  wooud  pUkgio- 
L-^i^loua^ 

Aiili'iirUtoca^tfju^H 
OrihoccediHts ;  Sad  looij  of 

Biieerutid^      ai>t     cdivif" 

loped. 
Aiiti-uHiiooctlout. 
Urthucojluua  j   ^nd  luup  of 

Pinriffi  nut  devoLtiped. 
Ifrrx^celoue  i  2ijd  joup  t'onnfl 

a  lull' bunded  »pii-al. 
IsocccluOA. 
lioooilouij  vf  Uh  plagio<xclouB 

indicationj, 

IdrKxrlouB. 

Liootjeiouft,  prdiocsrluus* 

Mevogjroua,  autico^oue . 
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The  Ratiiit  are  a  very  heterogeneous  group,  because  of  t 

diversity  in  the  length  and  arrangement  of  the  main  gut  an 
development  of  the  c^ca.  In  none  of  these  birds  baa  it  con 
development  of  closed  and  wetl-defined  loops  of  the  mid-g 
the  exception  of  the  duodenum).  In  this  respect  they  r 
the  lovrest  type  amongst  the  recent  birda  ;  to  connect  tUein 
Reptiles  would,  however,  be  a  far-fetched  and  futile  attempt 
conncetioui  with  reeeut  Carlnatie  are  distant.  Nearest  of  the 
latter  cornea  Apterifm  through  more  defined  loops,  and  the  * 
seem  to  represent  the  link.  The  Gallinee  stand  more  distant, 
llatit£D  agree  with  each  other  in  having  the  second  loc 
banded,  aud  the  third  left-hanJed  ;  this  is  a  feature  which  occ 
only  in  the  Crypturi,  Gallinjc,  Opisthocomus^  aud  in  the  Cm 

The  Gal  Una  form  a  well-defined  group  ;  lowest  among  thi 
the  Neotropical  Wood-fowls,  and  it  is  through  them  that  I 
towards  the  Crvpturi,  The  Gallinse  have  also  an  nam 
resemblance  to  Opkthocomus  and  thence  to  the  Cuculid«. 

The  Turnkey ^  to  which  belongs  undoubtedly  PefHono 
traceable  to  a  Ralline  or  low  Gralline  stock,  with  a3sume^ 
copious  characters  of  the  second  loop. 

The  pericoelous  aasemblage  is  laree.  It  is  typically  re| 
by  the  GralleR,  of  which  the  LirnicolEe  and  the  Rallidte  i 
principal  groof^s.  However,  the  configuration  of  their  i 
foldi§  as  well  as  numerous  other  characters  separate  these  tw 
sufficiently  to  give  them  eqiiiraleut  rank, 

The  Ratlidis,  to  which  belong  the  A  lectori  Jes  ore  conne* 
the  Turnices,  more  distantly  wiih  the  Crypturi,  and  still  mor 
Aptenjx.  iJicholaphus  is  in  all  points  a  Gruine  form,  like 
and  canuot  be  aeparated  from  them*  llhinQchetHi  cou tains 
Limicoline,  and  Ibis-like  features ;  the  only  bird  which  it  i 
somewhat  closely  in  its  very  peculiar  intestinal  cou volutions  i 

Tlic  LimicottJt  agree  with  the  Laridre,  and  aUo  with  the  ^ 
in  all  essential  pointSi  Each  of  these  three  groups  contains  i 
of  ff^rms  which  lead  in  an  unbroken  series  from  the  typic? 
c<l4ous  birds  with  four  alternating  1oo(js  to  the  typically  me 
birds.  Mo^t  Columbae  and  Laridgo  are  niesogyrous ;  Si> 
its  allies  represent  periccelous  or  lower  forms*  Neither  gra 
nor  insectivorous,  nor  piscivorous  habits  have  exerted  any  ap 
influence  upon  their  intestinal  convolutions,  although  of  c^ 
stomach  and  the  caeca  are  affected.  The  presence  of  the  cr 
ColumbiD  is  repeated  iu  thcgrauivorous  linncoline  genera  Ai 
Thinocorys, 

]  t  is  interesting  to  note  that  Limosa  and  Numentus  are 
LimicoliE,  mid  that  Numenitts  approaches  in  various  ways  tl 
whence  of  course  a  contiimous  line  can  be  traced  into  Pia 
PAamicojflenis  on  the  one  hand  and  into  the  Pt-largi  prop 
otherp 

Mather  different  from  the  LimicolDe  are  the  PterocHtk 
have  four  loopSi  which  are  alt  closed,  left-handed,  i.  e.  i 
and  straight  j  the  second  and  fourth  loops  have  their  apic 


] 


CONTOLUnONS  IN  BIRDS. 


311 


and  especially  the  terminal  end  of  the  second  resemhies  some- 
a  pUgiocceloas  formation.  The  Pteroclidae  have  consequently 
18  points  in  common  with  several  rather  diverse  groups ;  they  agree 
the  Rallidse  in  having  the  2nd  and  3rd  loops  lefl-handed,  but 
from  them  and  from  the  Limicolse  in  having  all  the  loops  closed, 
differ  from  the  Rallidse  and  agree  with  the  Columbae  and  lower 
^olse  in  the  number  of  loops.  All  this  tends  to  indicate  that 
teroclidse  have  branched  off  from  the  common  Gralline  stock 
t  the  separation  of  the  latter  into  Limicolse  and  Rallidae  had 

effect,  and  before  either  typical  Columbae  or  Gallinae  were 
)ped.  That  they  have,  in  the  diagram,  to  be  placed  in  the 
loos  circle — which  really  belongs  to  totally  different  birds — 
I  also  that  they  have  made  an  early  and  special  departure. 
i  Alcidre  are  pericoelous  and  strictly  orihoccelous  ;  they  agree 
he  Laro-Limicolse  in  the  configuration  of  their  first  three  loops, 
ley  differ  from  them  in  the  number  of  loops,  which  is  at  least 
le  Ust  three  of  which  are  left-handed.  The  Alcidae  seem  to  have 
d  from  some  low  Limicoline  forms  and  to  have  branched  off 
into  a  strictly  orthoccelous  direction.  They  are,  in  this  respect, 
T  removed  from  the  Laridae  (least  so  from  the  Terns),  and 
r  the  term  Gavias  somewhat  vague.  They  approach  the  Pygo^ 
(Colymbidae  and  Podicipitidae). 

s  Colymbidae  show  unmistakable  affinities  with  what  may  be 
^generalized  or  low  Gralline  forms  ;  their  five  loops  are  closed, 
rcelous,  and  alternating.  The  Podicipitidae  differ  somewhat 
the  Colymbidae,  and  besides  possessing  some  special  pecu- 
»,  approach  the  Grallse  more  closely  than  do  the  Colymbidae ; 

same  time  in  the  possession  of  a  pyloric  dilatation  they  have  a 
e  in  common  with  certain  Fulicariae  and  with  the  Steganopodes 
[erodii.  A  peculiar  resemblance  also  exists  between  Podiceps 
^odica  in  the  widely  open  and  irregularly  shaped  last  intestinal 

All  this  assigns  a  lower  position  to  the  Podicipitidae  than  to 
olymbidae,  and  gives  them  unequal  rank,  although  the  validity 

name  Pygopodes  can  be  maintained.  They  connect  the  large 
ne  group  with  the  following  congregation,  of  which  the  Herodii, 
Qopodes,  Tubinares,  and  Spheniscidae  are  all  divergent  types. 
jT  close  connection  exists  between  the  Herodii  and  the  Stegano- 
,  and  this  is  supported  by  numerous  other  characters.  The 
are*  are  in  more  than  one  respect  the  most  specialized  outcome 
I  great  collective  order,  and  reach  in  the  typically  mesogyrous 
UariifUB  their  highest  development ;  whilst  Puffinus  and 
*dea  are  more  generalized,  and  Ossifraga  takes  up  a  somewhat 
lediate  position.  There  are,  in  this  respect,  striking  resem- 
is,  of  uncertain  value  however,  with  the  Laro-Limicolae ;  and 
we  arrive  at  the  same  conclusion  as  Fuerbringer,  who  assigns  to 
ubinares  a  position  somewhat  intermediate  between  but  rather 
It  from  the  Laro-Limicolae  and  Steganopodes. 
e  Spheniscidae  are  now  a  very  specialized  group.  They  possess 
iiable  characters  in  common  with  the  Pygopodes,  Stegano- 
»  and  Tubinares ;  they  are  on  the  whole  orthoccelous,  but  the 
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extreme  leogtli  of  their  gut  tlirowii  iolni 

Of  C|uite  irr«guUrf  conTalutioo* 

Thij  have  probftbiy  branch^  off  ^rax  cfy  ^ 

cdeloui  MUxk  in  tbe  Auurciic  fi^poBt  ami  tint 

uaume,  through  iut^ase  speeiilialloob 

n4!ier8  in  their  whole  orgmniialloa 

iUrviTing  fortns  from  the  rest  of  the  IMs^ 

Tlie  Lamtilira8tre9i  to  which  belcNi|:s 
Trrv  old  memWri  are  all  orthoccEloos,  stid 
ccefotis  c^lmricteri  in  their  seeond  loop.     Tlie  ive  oi 
loops  ure  alternatbg ;  the   last  four  «fe  damd  sad 
typically  orthoccebus,  a<|uatic  hinb^miul  as  Pr^eaeea,  tb^ 
i^oiirAe   with    the   Fygopodei,  and  the  root  of  tint 
LanieUJrostres  has  to  be  looked  for  in  tliis  dirtctlaa 
form,  bowcyer^  euch  a  homogeneous,  pritieipillj 
that  they  claim  subordinal  rank  for  themsetrcs. 

Tbc  Peiurffif  containing  the  Hemiglot tides  (Ha  aiaii  Fimimi^^ 
i%(micQ}tleru9j  and  the  Vieonutt  are  rather  drnt^pK  Ibtsiat  "^-^^ 
can  be  cbiracterixed  as  posieasing  four  Terr  kmg  and  iiioatly 
loop  I  (witli  occasinrml  secondary  loops  iotereahiiedX  of  wludi     A^^f 
first  tbree  or  some  of  tbem  have  a  teudeucy  io  eoQ  llielr  ipicBl  ^f^^^ 
up  into  a  more  or  lens  irregular  spiral ;  this  Itadi  aondaipei  1^ 
almost  mesogyrouB  formation* 

The  HtmiglottideM  approacb  neareBt  to  the  limkolK,  altfao^."  ^\ 
their  points  of  renembknce  with  Numenim  may  possibly  be  case^^     ot  J 
coivvergenoe  only.      Very  closely  allied  to,  in  fact  inseparable  ft 
the  Heinigloltides,  and  collecting  tbem  with  Taniaimt^  and  1 
with  the  CicoiiiEe  proper,  is  Fhanieopierua  i  there  is  not  one  liaza^fe 
feature  m  the  whole  of  the  digestive  system  in  which  this    l»»^ 
difl'ers  from  the  Pelargi  and  resembles  the  Lamellirostres,  ex;C3^Jrt 
in  the  presence  of  Mmall  but  functional  acca,  which  are  nearly  lost    io 
the  Pelargi.     But  these  cseea  stand  in  direct  relation  to  the  food    o/ 
the  FlatningoeSj  which  consists  of  the  confeme  iu  the  mud  of  tlie 
lagoons.      The  loophagous    Pelargi   have   lost   theto,  the  pb^«^ 
phagoua  Flttiningoes  have  preserved  them. 

The  Cii-oaiioa:  proper,  represented  by  Cicoiticr,  and  csonnected  wif^ 
the  fornter  genera  hy  Tuniulus^  are  essentially  telogyrooB;    then 
second  loop  is  right-handed,  and  accompanies  the  duodenuin ;  this 
is  a  rare  feature,  but  considering  tbut  it  occurs  again  only  is  tfce 
Gallinaceous  group,  aud  in  some  of  their  further  allies^  it  lu'mt  ht^ 
been  acquired  independently  by   the  Storks.     It  is  of  taiowooi''^ 
value  for  the  diagnosis  of  the  lubfamiUes  of  the  Pelargi. 

The  Pelargi  are  often  classed  with  the  Herodii,  but  tliese  t»o 
families  difler  from  each  other  in  almost  every  point  of  primny 
importance*  Since,  however,  each  of  them  possesses  various  point* 
in  common  with  the  Sleganopodejt,  whilst  they  differ  from  etchothcf 
in  these  same  points,  we  hai-e  to  conclude  that  the  Pelargi,  Herodii 
and  Steganopodea  are  three  equivalent  groups,  which  are  diiuutlj 
allied  to  each  other,  the  relations  between  the  two  latter  being 
cloier  than  those  of  either  with  the  Pelargi. 


^i 


B9.] 


CONTOL17TION8  IN  BIRDS. 


313 


There  remain,  lastly,  some  unexpected  resemblances  between  the 
largi  and  the  Diurnal  Birds  of  Prey;  the  chief  connection  is  formed 
the  telogyroas  character,  the  mode  in  which  additional  loops  of 
i  lengthened  gut  are  stowed  awaj,  and  the  tendency  to  convert 
ae  or  one  of  the  principal  loops  into  regular  spirals.  Amongst 
i  Aedpitres,  the  Old- World  Vultures  especially  exhibit  striking 
x>niine  similarities.  As  regards  the  Cathartidee,  I  have  to  deplore 
at  of  material.  One  badly  preserved  specimen  of  Cathartes 
'atu9  differed  greatly  from  the  Accipitres  in  several  particulars ; 
?  of  the  points. being  the  widely  open  and  pericGelous  second  loop» 
eature  occasionally  met  with  in  the  Hemiglottides. 
Whatever  may  be  the  value  of  these  resemblances  between  the 
Largi  and  Raptores,  they  are  the  only  points  by  which  the  Raptores 
1  be  connected  with  the  rest  of  the  Carinatse ;  therefore  the  view 
Garrod  to  let  both  form  part  of  his  order  Ciconiiformes,  which 
idopted  by  such  an  authority  as  Fuerbringer,  becomes  strengthened. 
is  advisable  to  treat  the  Cathartidee  and  Accipitres  (t.  e.  the  rest 
the  Raptores  diumi^  Serpentarius  not  having  been  examined)  as 
livalent  groups,  and  to  combine  them  under  the  one  name  Rap- 
es. 

The  Psittaei  are  distinctly  telogyrous;  all  their  five  principal 
ps  are  closed  and  alternating ;  this,  with  the  presence  of  a  crop, 
I  the  absence  of  functional  csBca,  are  features  which  occur  again 
;ether  only  in  the  Accipitres.  The  absolutely  vegetable  food  of 
^  Parrots  would  sufficiently  account  for  the  differences  which  exist 
ween  them  and  the  entirely  zoophagous  Accipitres.  However, 
8  indication  of  a  possible  relationship  between  the  Birds  of  Prey 
]  Parrots  is  as  little  binding  or  satisfactory  as  other  suggestions 
led  upon  other  organic  systems.  Parrots  are  Psittaei,  and  semi- 
ttacine  forms,  either  recent  or  extinct,  are  unknown. 
All  the  remaining  Birds,  viz.  Garrod's  Piciformes,  Passeriformes, 
d  Cypseliformes  (with  the  addition  of  the  Striges,  Musophagidse, 
]  CucuIidsD,  and  after  the  exclusion  of  the  Psittaei),  have  collec- 
ely  been  called  Coracomithes  by  Fuerbringer.  This  I  consider  a 
lat  step  in  advance.  They  represent  together  the  higher  birds  in 
position  to  those  of  lower  organization,  which,  from  a  very  broad 
nt  of  view,  can  be  divided  into  two  equivalent  sets  :  1,  those  chiefly 
restrial  (all  the  Plagio-  and  Pencoelous  birds,  correspondine 
ighly  with  Fuerbringer's  Alectorornithes+Charadriornithes);  and 
those  chiefly  aquatic  (all  the  typically  orthocoelous  birds  =:Fuer- 
Dger's  Pelargomithes).  It  is  of  course  self-evident  that  such  a 
ision  of  the  Aves  into  three  great  sets  can  be  maintained  only  on 
broadest  phylogenetic  basis,  taking  into  account  solely  the  fact 
it  their  organization  gravitates  towards  three  centres.  Naturally, 
TC  can  be  nothing  surprising  in  it  that  birds,  which  from  all  their 
ncipal  points  of  organization  point  to  one  centre,  have,  owing  to 
mge  of  habits,  secondarily  assumed  characters  which  are  primitive 
and  typical  of,  another  centre.  Examples  of  such  convergence  are 
!  Laridae,  Accipitres,  Pelargi,  Striges,  and  possibly  the  Psittaei. 
Donceming  the  "Coracomithes,"  it  would  be  very  difficult  to 
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d  spiral  in  its  second  loop,  whilst  the  fourth  loop  is  long,  and 
more  piscivorous  members  widely  open  and  irregularly  placed, 
ffinitj  between  the  Coraciidce  ana  tbe  Alcedinida  in  opposition 
?r  groups  may  be  expressed  by  the  term  Haley  ones ;  the  frequent 
ence  of  blue  non-metallic  colour  in  these  birds  favours  the 
ADce  of  such  a  term. 

Striges  verge  towards  the  plagiocoelous  type,  but  all  their 
es  rest  with  the  Coraciidae  and  CaprimuJgidae  combined, 
three  families  possess  long  caeca ;  the  Alcedinidae,  Cypselidv, 
rochilidee  have  lost  them,  the  first  of  these  because  of  their 
irons  and  cancrivorous  habits. 

Caprimulgiday  Cypselida,  and  TrochilidtB  agree  very  much 
ach  other.  They  are,  however,  all  of  equivalent  rank.  They 
e  only  three  intestinal  loops,  which  are  short,  in  agreement  with 
trincipally  insectivorous  habits.  The  TrochilidsB  differ  in  the 
sion  of  a  crop.  The  Cypaelidre  and  Caprimulgida  are  somewhat 
losely  related  to  each  other,  and  the  latter  (including  Podargua) 
)wards  the  Owls.  The  Cypselidse  are  sometimes  supposed  to 
lewhat  nearly  allied  to  the  Passeres.  Their  alimentary  system 
ot  altogether  favour  such  a  view  ;  but  perhaps  the  ancestors 
ms  once  filled  this  gap,  leaving  their  sole  recent  descendant 
I  a  solitary  position. 

Trogonidce  stand  on  a  lower  level  than  the  CypselidsB, 
ilids,  and  Coliidae,  on  the  same  level  as  the  Caprimulgidse  and 
idee,  and  connect  them  all  with  each  other.  How  much  of 
I  mere  coincidence,  I  am  unable  to  decide,  owing  to  want  of 
al.  The  Trogons  still  possess  well-developed  cseca  like  the 
idee,  CaprimulgidsB,  and  Striges,  whilst  all  the  other  Corac- 
ss  inside  the  isoccelous  circle  have  lost  them,  or  have  only 
unless  remnants  of  them. 

cannot  divide  the  whole  host  of  Coracornithes  into  Meno-  and 
tphloj  because  the  loss  of  the  ceeca  does  not  indicate  relation- 
ind  has  been  produced  independently  by  the  absence  or  scarcity 
ulose  or  chitinous  substances  in  the  food  taken. 

Pasaeres  are  a  very  uniform  group,  equivalent  to  the  Haley- 
Hci,  Striges,  <&c.  Their  roots  lie  in  the  anticoelous  assemblage, 
to  the  right  than  to  the  left  in  the  diagram.  They  all  possess 
iree  loops,  without  indications  of  more ;  the  second  and  third 
t-handed ;  the  second  becomes  a  left-handed  spiral,  the  turns 
ich  depend  upon  the  length  of  the  gut ;  the  third  loop  is 
I  open,  and  invariably  encloses  the  duodenum  between  its 
ding  and  ascending  branches,  the  latter  branch  being  situated 

ventral  and  left  side  of  the  descending  branch  of  the  duo- 
I.  This  arrangement  is  invariably  the  same,  even  in  the 
nyodians,  and  in  such  otherwise  aberrant  forms  as  Rupicola  and 
There  is  a  special  line  which  leads  from  the  Lauiine  forms 
;h  the  Austrocoraces (Gymnorhina,  Oraucalus,  Strepera,  Para- 
e,  &c.)  into  the  Coraces  proper,  which  latter  have  produced 
ipecial  modifications  of  the  intestinal  convolutions,  and  may 
i^d  upon  as  the  last  and  highest  blossom  of  the  Avian  tree. 
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ESPLASATION  OF  PLATK  X&XIL 

DiMmmitiatic  tvpeoMntotkai  ^  ifijiities  of  Bird*  meo^^mg  to  tbcir  iDtcsrf 
ooaTmutioQC. 

Alt  thf  juiitie»  between  Ihe  two  eoTiGeiitn«  nnfi  ute  to  Kidt  vlud^ 

All  the  birds  withia  Ibt^  inner  c^^ncetitric  drote  ore  orthoetfelcnD. 

l^tidorliDcd  niLm^s  refer  in  tcltTgi^nrm^  foniuition, 

EeUtlmiAhip  is  iTidicaiied  bv  tbe  tastmtnc  cdrctM  And  by  dotted  «mn^ 

U5»4 


Jane  4,  1889. 

Oibert  Sniviti,  Esq*,  F.R*S*»  Vice-Preddent,  io  tlie  Chiiir, 
The  SccTetarj  read  the  followiDg  report  od  the  addltioiis  i» 


d 


tSocietT?'s  Menagjerie  during  the  moDth  of  Jlay  1889  ; — 

The  total  number  of  registered  additions  to  the  Society's  M^*^*^  ' 
gerie  during  the  mooth  of  Ma?  were  1/2  in  dumher.     Of  these     E  ^  ^ 
were  acquired  by  presentation,  6  hj  exchange,  9  hy  deposit,  21  ^'^-^ 
purchase,  and  15  by  hirth.     The  total  li umber  of  departures  dtiE^i^>^ 
the  same  period,  by  death  and  removals,  was  J  24. 

Amongst  thfse  I  may  call  attention  to  an  alhino  Tariety  of  C^p' 
Cape  Mole-Rat  (Geor^chus  capensis),  presented  to  the  Meaag^'^^^ 
May  1st*  by  the  Re?.  G,  H.  R.  Fisk,  C3LZ.S.  The  ordinary  cc^loiir  [ 
of  this  Rodent  is  a  uniform  grey  ;  the  preieot  specimen,  howev^  ^*  ^ 
nearly  pure  white  with  black  eyes*  It  lives  entirely  undrr  the  r«fc^*"  1 
like  a  Mole,  and  is  an  interesting  animal,  though  hardly  suitable  ^^  1 
public  exbibitrou*  

Mr,  H.  E.  Dresser  exhibited  and   made  remarks  on   some  eg^"^^ 
the  Adrintic  Blftck-headed  Gull  {Larus  mftanacepkalm)  and  oi      * 
Slender-billed  Gull  (Larus  gelastes),  which  had  Ifttt-ly  been  obta.i  *^ 
at  their  ncMting-placea  in  the  marshes  of  Andalusia  by  CoL  Ilanl:*^ 
Barclay,  F,Z,8,,  and  himself. 


The  following  papers  were  read  : — 

h  On  the  Mental  Faculties  of  the  Bald  Chimpnii^^*^! 
{Anihropopiihecus  caivtis).  By  George  J,  Roma?*^^*^j 
F.R.S.,  F.Z.S, 

[Eeaei?ed  June  4,  18S0.] 

The  female  Chimpanzee^  which  has  now  been  in  ihe  Stwriet J*  * 
menagerie  for  nearly  six  years  ',  has  attracted  general  notice,  not  ou/j 
on  account  of  her  peculiar  zoological  characters,  but  perhaps  it''^ 
more  on  account  of  her  high  intelligence.      This  is  conspicuoBSflj 
displayed  by  the  remarkabte  degree  in  which  she  is  able  to  undpr' 
stand  the  meaning  of  spoken  language— a  degree  which  is  fully  «]ii«^ 
to  that  presented  by  an  infant  a  few  months  before  emerging  from 

1  €/,  Bartlett,  E  Z.  S.  1SS5,  p.  673,  pL  ili. 
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acy,  and  therefore  higher  than  that  which  is  presented  hy  any 
e,  so  far  at  least  as  I  have  met  with  any  eyidence  to  show, 
erthcless,  the  only  attempts  that  she  makes  by  way  of  vocal 
onse  are  three  pecaliar  grunting  noises — one  indicative  of  assent 
ffirmation,  another  (very  closely  resembling  the  first)  of  dissent 
egation,  and  the  third  (quite  different  from  the  other  two)  of 
iks  or  recognition  of  favours.  In  disposition  she  is  somewhat 
icious,  though  on  the  whole  good-humoured,  fond  of  her  keepers, 
apparently  never  tired  of  a  kind  of  bantering  play  which  off  and 
hey  keep  up  with  her  continually.  By  vocalizing  in  a  peculiar 
otone  (imitative  of  the  beginning  of  her  own  *'  song  "),  they  are 
;lly  able  to  excite  her  into  the  performance  of  a  remarkable 
«  of  actions.  First  she  shoots  out  her  lips  into  the  well-known 
liar  forms  (depicted  in  Darwin's  '  Expression  of  the  Emotions,' 
II),  while  at  the  same  time  she  sings  a  strange  howling  note, 
Tupted  at  regular  intervals  :  these,  however,  rapidly  become 
ter  and  shorter,  while  the  vocalization  becomes  louder  and  louder, 
ling  up  to  a  climax  of  shrieks  and  yells,  sometimes  accompanied 

a  drumming  of  the  hind  feet  and  a  vigorous  shaking  of  the 
rork  which  constitutes  her  cage.     The  whole  performance  ends 

a  few  grunts. 

year  or  two  ago  it  occurred  to  me  that  I  might  try  some  psycho- 
ral  experiments  on  the  intelligence  of  this  animal.  The  circum- 
zes  in  which  she  is  placed,  however,  did  not  prove  favourable 
inything  like  systematic  instruction,  fieing  constantly  exposed 
ie  gaze  of  a  number  of  people  coming  and  going,  and  having 
attention  easily  distracted  by  them,  the  ape  was  practically 
lable  for  purposes  of  tuition  only  during  the  early  hours  of  the 
fling,  before  the  menagerie  is  open  to  the  public ;  and,  as  a  rule, 
1  not  find  it  convenient  to  attend  at  that  time.  Therefore,  the 
Its  which  I  am  about  to  describe  do  not  in  my  opinion  represent 
t  might  fairly  have  been  expected  under  more  favourable  condi- 
I ;  if  the  Chimpanzee  could  have  been  kept  as  a  domestic  pet 
I  few  months  (as  I  kept  a  Cebus  kindly  lent  me  for  the  pur- 
s  of  psychological  observation  by  this  Society),  there  can  be 
oubt  that  many  much  more  interesting  results  might  have  been 
ined.     Nevertheless,  it  appears  to  me  that  even  those  which 

far  have  been  obtained  are  worthy  of  being  placed  on  record ; 

although  some  of  them  have  already  been  published  a  few 
ths  ago  in  my  work  on  '  Mental  Evolution  in  Man,'  since  that 

some  fnrther  progress  has  been  made  ;  and  therefore  in  the 
?nt  paper  I  will  state  together  all  the  facts  which  have  been 
?rto  observed. 

aving  enlbted  the  intelligent  cooperation  of  the  keepers,  I  re- 
ted  them  to  ask  the  ape  repeatedly  for  one  straw,  two  straws,  or 
e  straws.  These  she  was  to  pick  up  and  hand  out  from  among 
litter  in  her  cage.  No  constant  order  was  to  be  observed  in 
ing  these  requests,  but  whenever  she  handed  a  number  not 
d  for,  her  offer  was  to  be  refused,  while  if  she  gave  the  proper 
iber  her  offer  was  to  be  accepted,  and  she  was  to  receive  a  piece 
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of  fruit  as  payment  In  this  way  the  ape  was  eTentoally  taught  to 
associate  these  three  numbers  with  their  names.  Lastly,  if  two 
straws  or  three  straws  were  demanded,  she  was  taught  to  hold  one 
straw  or  two  straws  in  her  mouth  until  she  had  picked  up  the 
remaining  straw,  and  then  to  hand  the  two  straws  or  the  three  straws 
together.  This  prevented  any  possible  error  arising  from  her 
interpretation  of  vocal  tones — an  error  which  mig^ht  well  have  arisen 
if  each  straw  had  been  asked  for  separately. 

As  soon  as  the  animal  understood  what  was  required,  and  had 
learnt  to  aj^sociate  the^e  three  numbers  with  their  names,  she  never 
failed  to  give  the  number  of  straws  asked  for.  Her  education  was 
then  extended  in  a  similar  manner  from  three  to  four,  and  from 
four  to  five  straws.  Here,  for  reasons  to  be  presently  stated,  I  allowed 
her  education  to  terminate.  But  more  recently  one  of  the  keepers 
has  endeavoured  to  advance  her  instruction  as  far  as  ten.  The  result, 
however,  is  what  might  have  been  anticipated.  Although  she  very 
rarely  makes  any  mistake  in  handing  out  one,  two,  three,  four,  or  five 
straws,  according  to  the  number  asked  for,  and  although  she  is 
usually  accurate  in  handing  out  as  many  as  six  or  seven,  when  the 
numbers  eight,  nine,  or  ten  are  named,  the  result  becomes  more  and 
more  uncertain,  so  as  to  be  suggestive  of  guesswork.  It  is  evident, 
however,  that  she  understands  the  words  seven,  eight,  nine,  and  ten 
to  betoken  numbers  higher  than  those  below  them ;  and  if  she  is 
asked  for  any  of  these  numbers  (t.  e.,  above  six),  she  always  gives  some 
number  that  is  above  six  and  not  more  than  ten  ;  but  there  is  no 
such  constant  accuracy  displayed  in  handing  out  the  exact  nnmber 
named  as  is  the  case  below  six.  On  the  whole,  then,  while  there  is 
no  doubt  that  this  animal  can  accurately  compute  any  number  of 
straws  up  to  five,  beyond  five  the  accuracy  of  her  computation 
becomes  progressively  diminished. 

It  is  to  be  noticed  that  the  ape  exhibits  some  idea  of  multiplica- 
tion ;  for  she  very  frequently  (especially  when  dealing  with  numbers 
above  five)  doubles  over  a  long  straw  so  as  to  make  it  present  two 
ends,  and  thus  to  appear  as  two  straws.  Any  of  the  comparatively 
rare  errors  which  she  now  makes  in  dealing  with  numbers  below 
six  are  almost  invariably  due  to  her  thus  endeavouring  to  duplicate 
her  straws.  In  this  connexion  it  is  to  be  remembered  that,  owing 
to  the  method  above  described  (^ whereby  the  ape  is  required  to  place 
each  straw  separately  in  her  mouth  until  the  sum  asked  for  is  com* 
pleted),  when  any  high  number  is  demanded,  a  considerable  tax  is 
imposed  upon  her  patience ;  and  as  her  movements  are  deliberate 
while  her  store  of  patience  is  but  small,  it  is  evident  to  all  obaervers 
that  the  doubling  of  the  stravis  is  intended  to  save  trouble  by  getting 
the  sum  completed  with  greater  rapidity  than  is  possible  when  every 
straw  is  picked  up  separately.  Of  course  we  do  not  recognize  these 
doubled  straws  as  equivalent  to  two  straws,  and  therefore  the  persis- 
tency with  which  she  endeavours  to  palm  them  off  as  such  is  the 
more  noteworthy  as  evidence  of  her  idea  of  multiplication.  More- 
over, I  am  disposed  to  think  that  the  uncertainty  which  attends  her 
dealing  with  the  numbers  six  and  seven  is  more  largely  due  to  her 


] 


FACtTLTlES  OF  THE  fiAXD  CBIMPANZSS. 


319 


*  patience  than  to  her  losing  count ;  although  after  seven  I 
^e  that  her  computation  of  the  numbers  themselves  becomes 
f,  or  merged  in  a  merely  general  idea  of  many*  It  may  also  be 
1  that  %ffhile  pickUig  up  the  straws  and  placing  tliera  in  her 
h  she  looka  only  at  the  stmws  themselfes,  find  not  at  the 
*n  who  a$k^  for  them  :  therefore  she  is  certainly  not  actuated 
r  responses  by  interpreting^  faciiil  ejcpreasiou,  unconscious  ges~ 
ikc.i  as  is  no  doubt  the  case  with  many  dogs  whicli,  on  this 
int,  are  sometimes  accredited  by  their  owners  with  powers  of 
ught  rending/*  It  b  needless  to  add  that^  after  a^^king  for 
umber  gf  straws  required^  we  remain  silent  tlil  the  ape  ha^ 
id  them  out, 

i*»  not  necessary — indeed  it  would  be  unreasonable — ^to  suppose 
n  this  proress  of  "  conuting  **  the  ape  emphtys  any  system  of 
ion,  We  know  from  our  own  experience  that  there  i^  conn  ting 
rountlng — i,  e,^  distinguishing  between  low  numbers  by  directly 
'dating  the  difference  between  two  qunii titles  of  sensuous  per- 
an,  and  dislinguishing  bptwcen  nujnbers  of  any  amount  by 
iiig  eacli  perception  with  a  separate  sign.  The  extent  to  which 
[>rtner  kind  of  computation  can  be  carried  tii  the  case  of  man 
iten  made  the  subject  of  a  careful  research  by  Prof,  Treyer  of 
(SitKungsb.  dt  Gesell.  (.  Med.  u.  Naturwiss.  1881).  Hisexperi- 
E4  consisted  in  ascertaining  the  number  of  objects  (such  as  dots 
piece  of  paper)  which  admit  of  being  simuhaneonsly  estimated 
accuracy,  and  it  was  found  that  the  number  admits  of  being 
ly  increased  by  practice,  until,  in  the  case  of  son^e  persons,  it 
rise  to  more  than  twenty*  But*  of  course,  in  the  ca^c  of  a 
■  it  is  not  to  be  expected  that  such  a  high  degree  of  proficiency 
in  thia  non-notative  kind  of  '*  counting  ■'  should  be  attainable* 
utmost  that  coukl  here  be  expected  is  that  a  brute  should 
nl  some  such  level  of  aljility  as  is  presented  by  a  young  child, 
^  those  savages  whose  powers  of  accnrate  computation  do  not 
ir  to  extend  further  than  numbers  which  we  write  a^  units  ^ 
m  in  view  of  such  considerations  that  I  did  not  attempt  to  carry 
dncation  of  this  af^e  beyond  the  number  iivc ;  and  the  result 
Iv  ikas  atteitded  subsequent  endeavours  to  teach  her  nundjerd  as 
ii»  ten  is,  A4  previously  remarked^  exactly  what  one  might  have 
ipnted.  It  may  here  be  added  that  in  the  only  records  with 
h  I  nm  aequainCed  of  nnimals  exhibiting  any  powers  of  numcricid 
^ulation^  these  powers  have  not  extended  beyond  the  numl^er 
Thus,  fu!  iiiBlance,  in  bis  weihknov^n  acconiU  of  tlu  se  powers 
re»(t'nted  by  rook:* j  Leroy  says: — *'To  deceive  this  suspicious 
the  plan  was  hit  upon  of  sending  two  men  into  the  wrttch-house, 
if  whom  passed  out  while  the  other  remained  [to  shoot  tlie  bird 
■turning  to  her  nest];  but  the  rook  counted  and  ke(»t  her  dis- 
%  Next  day  three  went,  and  again  she  perceived  that  only  two 
aeil.  lu  fine^  it  was  found  n^ces^ary  to  send  fire  or  six  men  to 
wutch- house  in  order  to  throw  out  her  calculations  **  ^^  Again j 
'  Eea,  for  nam  pi©,  Gallon,  *  Tmpiaii  SoutJj  Africa/  p,  21*3- 
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HoQzean  tells  us  that  mules  used  in  tramways  at  New  Orleans  hare 
to  make  fiTe  jonrneys  from  one  end  of  the  route  to  the  other  before 
they  are  released,  and  that  they  make  four  of  these  journeys  without 
showing  any  expectation  of  being  released,  but  begin  to  bray  towards 
the  end  of  the  fifth  \  Lastly,  the  keeper  of  the  Sea-lions  now 
in  the  menagerie  has  recently  taught  one  of  these  animals  to  **  count " 
as  far  as  five.  His  method  is  to  throw  pieces  of  fish  in  r^;ular 
succession,  which  the  animal  catches  one  by  one.  He  throws  Uiem 
in  series  of  fives,  and,  before  the  commencement  of  any  series,  he 
tells  the  seal  to  miss  the  first,  the  second,  the  third,  the  fourth,  or  the 
fifth,  as  the  on-lookers  may  dictate :  the  Sea-Lion  thereupon  makes 
no  attempt  to  catch  the  member  of  the  series  thus  verbally  indicated. 
It  is  onlv  a  day  or  two  ago,  however,  that  I  witnessed  this  perform- 
ance, and  as  yet  I  am  not  satisfied  that  the  8ea-Lion  really  '*  counts," 
because  it  appears  to  me  probable  that  the  keeper  may  unintentionally 
make  some  slight  difference  in  his  manner  of  throwing  the  piece 
of  fish  which  he  expects  the  Sea-Lion  to  miss,  and  that  it  is  really 
this  slight  difference  in  the  manner  of  throwing  which  the  seal  per- 
ceives and  acts  upon.  Therefore,  I  intend  to  get  an  arrangement 
fitted  up  whereby  the  pieces  of  fish  shall  be  thrown  mechanically. 
But,  whatever  the  result  of  this  experiment  may  be,  I  think 
there  can  now  no  longer  be  any  question  that  it  lies  within  the  cap»> 
city  of  animal  intelligence  to  "  count "  correctly  (in  the  sense  already 
explained)  as  far  as  five,  and  even  to  show  a  weU-marked  apprecia- 
tion— although  progressively  a  more  and  more  uncertain  one — of 
numbers  lying  between  five  and  ten. 

The  only  other  direction  in  which  I  have  thus  far  subjected  the 
Chimpanzee  to  psychological  experiment  has  been  in  that  of  attempting 
to  teach  her  the  names  of  colours.  It  appeared  to  me  that  if  I  could 
once  succeed  in  getting  her  thoroughly  well  to  know  the  names  of 
black,  white,  red,  green,  or  blue,  a  possible  basis  might  have  been 
laid  for  many  further  experiments  wherein  these  five  colours  could 
have  been  used  as  signs  of  artificiaUy  associated  ideas.  The  result, 
however,  of  attempting  to  teach  her  the  names  of  colours  has  been 
so  uniformly  negative,  that  I  am  disposed  to  think  the  animal  must  be 
colour-blind.  It  is  perhaps  desirable  to  state  the  facts  which  have 
led  me  to  entertain  this  their  most  probable  interpretation. 

The  method  adopted  in  these  experiments  was  to  obtain  from  the 
importers  of  oriental  matting  a  number  of  brightly  and  uniformly 
coloured  pieces  of  straw — each  piece  being  either  white,  black,  red, 
green,  or  blue.  Offered  the  straws  two  by  two  of  different  colours 
on  each  occasion,  the  ape  was  invited  to  select  the  straw  of  the 
colour  named  from  the  one  whose  colour  was  not  named,  and,  of 
course,  on  choosing  correctly  was  rewarded  with  a  piece  of  fhiit. 
In  this  way  she  quickly  learnt  to  distinguish  between  the  white 
straws  and  the  straws  of  any  other  colour ;  but  she  never  could  be 
taught  to  go  further.  Now  the  distinction  between  the  white 
straws  and  the  straws  of  any  other  colour  is  a  distinction  which  can 
be  drawn  by  an  eye  that  is  colour-blind ;  and  from  the  fact  that 
1  Fac  Ment  des  Anim.  torn.  ii.  p.  207. 
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the  ape  is  always  able  to  pereelve  this  distinction  (she  will  search 
long  aud  patiently  for  a  straw  of  any  colour  when  toltl  that  it  occura 
sotnewhere  in  the  general  litter  of  white  straws  conatitutinp;  her  hedj 
aod  eventually  pick  it  out),  wliile  she  cannot  be  taught  to  di^tin' 

Lguish  piny  of  tbe  others,  I  conclude  that  her  failure  iu  this  respect  is 
not  due  to  aoy  want  of  intelligence,  but  to  some  dellcieucy  in  ber 
powei^  af  eolour^perccption^ 
; 


Notes  OB  mme  Entozoa  in  the  Collection  of  the  British 
Museum.     By  Fr.  Sav-  Monticelli  *. 

[fU^ivcd  May  18,  1889.] 
(Plate  XXXinO 
Thanks  to  ibe  courtesy  of  Dr  A.  Giinther  I  have  been  able  to 


examine  the  hel  m in tho logical  collection  of  the  Britbh  Museum  (N  Jl .), 
&ud  to  study  closely  the  typical  i»peciniens  of  von  Siebolil  and  Baird 
which  are  contained  therein.  Ou  the  present  occaston  I  sball  merely 
make  some  remarks  upon  a  few  of  the  more  interesting  new  spDciesi 
or  biich  as  are  not  well  known.  Other  observations  I  hope  to  embody 
u  a  larger  forthcoming  paper, 

TbEM  ATOD  A. 

L  Am^hi&tomum  truncatum,  Rud.  Ent.  Syst*  pp*  91  et  389* 

I  have  found  many  spectmeos  of  this  B pedes  tfiken  from  the 
intestine  of  a  PHqcq  vitulina.  My  obserrations  enable  me  to 
complete  tbe  description  as  follows: — Body  elliptical,  compressed  or 
cylindricah  according  to  the  itate  of  preservatiou,  with  posterior 
extremity  obtusely  truncated  and  covered  by  fine  spines,  which  in 
the  anterior  third  are  large,  become  gradually  smaller  in  the  middle 
third,  and  invisible  in  tbe  posterior  third > 

Posterior  sucker  large,  rounded,  very  prominent ;  pharynx  of 
moderate  site ;  oesophagus  ^hort ;  inti'stinal  cueca  loug.  The  geuital 
antrum  placed  in  the  anterior  part  of  the  body  and  surrounded  by 
an  elevated  edge  ;  it  resembles  a  sucker ;  testes  large  and  occupying 
the  posterior  part  of  the  body ;  ovarium  small,  and  uterus  not  much 
extended*  Vitellaria  disposed  laterally  and  limited  to  the  middle 
part  of  the  body  ;  vagina  opening  dorsal ly. 

2,  DifiTOMUM  YEOPOBUM,  Creplin,  in  Wiegmaun's  Archiv,  1842, 
p.  336,  tab,  Lx, 

There  are  in  the  collection  specimens  of  this  species  found  in  the 
stomach  (a)  of  an  Acanthias  (vulgaris^)  presented  by  Dr,  Chapman, 
(|L})  of  a  Scymnus^  sp.,  irom  Madeira,  (y)  of  a  Torpedo /airchildi  from 
Dnnedin  (New  Zealand), presented  by  the  Otago  University  Museum; 
and  in  the  body -cavity  of  a  Raja  nasuta  from  Dunedin  (New  Zealand). 
The  Acanthias^  Torpedo  /airchildi ,  and  Raja  nasuta  are  new  hosta 

I  C^mmimicated  by  Br,  A.  Gikither,  V^F.Z.S. 
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for  this  Diitomum,  which  up  to  now  has  been  found  in  the  stomach 
only. 

£>*  microcephftitimt  Baird  (Cat.  EnL  Brit,  Mus.  p*  98,  pi.  u.  fig*2K 
from  the  stuuiach  of  Acantkias  oul^arist  is,  [  think,  baaed  oti  »maU 
Bpecimens  of  U.  vtliparum* 

3.  BisTOMUM  MicaoFOKUMt  sp.  n.     (Plate  XXXI IL  fig*  I.) 

Body  elongated,  prriform,  of  a  yellow  colour,  finely  pHcuted 
truiiiiversely,  with  a  small  cimdAl  appendage;  iti  front  very  uurrow 
and  cyiiiidrical,  behind  gradually  enlarged  and  swollen ;  posterior 
e3stremity  obtusely  Inuceolate.  Anterior  sucker  large,  circular,  sub- 
terrainal,  situated  entirely  on  the  ventral  surface  ;  posterior  sucker 
smaller  thaji  the  anterior,  circular,  placed  at  the  commewcement  of 
the  posterior  enlargement  of  the  body.  The  small  geitiial  autrmn  is 
plaeed  alaiost  immediately  behind  the  anterior  sucker  Pf  jus  of 
moderate  size,  enlarged  at  the  base.  Excretory  system  opening  at 
the  eK:tremitj  of  body  subdorsally.  Lengths  of  the  specimens  20- 
32  millim. 

The  six  Bpecimens  of  this  new  species  were  taken  by  Dr*  G anther 
from  a  Flaffj/Qdu^  firo^  tVum  Madeira.  T  rem  a  tod  a  have  not  been 
previously  observed  in  the  Pla^i/odQntina* 

4.  Djstdmum  otGAs,  Nardo,  Mem.  sopra  alcune  nuove  e  rare 
specie  di  Ento^oi,  in  lli  usinger's  Zeitsuh,  f.  org.  Phy*iik,  [827 ^  p,  68» 
t Plate  XXXUL  %s.  2,  3.) 

I  give  a  %are  of  this  rare  species^  which,  so  far  as  I  know,  Um  not 
yet  been  figured.  The  oidy  s^pecimen  existing  in  the  cnllectiou  was 
taken  from  the  stomach  of  an  Amonia  cuvieri  which  was  found  on 
the  British  coast. 

5.  DiSTOMiiM  MALOSAum,  Jeffrey  Bell,  Ann.  &  Mag*  Nut,  Hist. 
(5)  xix.  pp.  1 16-1 17,     (Plaie  XXXIII.  figs.  4,  5.) 

Mr*  Bell  has  descrihed  this  species^  found  in  the  enlarged  ends  of 
the  ureters  of  a  Halosaurm  macrochif  dredged  off  Cape  St.  Vincent, 
I  give  H  figure  of  this  interesting  species,  ar<d  I  add  some  remarks  to 
Be  1 1*8  description. 

Anterior  sucker  smidl,  globose,  situated  ventrully,  presenting  in 
front  a  pointed  elevation,  which,  observed  in  a  microscopical  pre- 
paration, seem 9  to  he  pierced  by  a  cavity  (see  fig*  5)*  Posterior 
sucker  as  large  or  hardly  larger  tliaa  the  anterior,  circular,  enlarged, 
prominent,  Phar}  ni  enclosed  in  the  anterior  sucker  ;  oesophagus 
slender  ;  intestinal  CBeca  not  very  long.  Testes  in  irregular  outline; 
ovarium  before  the  testes ;  uterus  much  extended  through  the 
body  ;  genital  antrum  placed  immediately  befure  the  posterior  sucker* 

Entozoa  have  not  been  before  discovered  in  lluhmurm, 

6.  DiDifMOEOON  SKRR-iNi,  sp.  u.     (Plate  XXXII L  fig*  6.) 

This  new  sjiecies  was  found  on  the  gilts  of  a  Serranus  fimbriatiu 
from  ^Ifldeira  ;  the  pnme  undescribed  species  I  have  frequentlv  found 
attached  to  the  gUls  of  the  Strrattus  gig  an  of  the  Gulf  of  Naples, 
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"esent  I  give  only  a  6gure  of  thb  new  species  to  ensure  its 
litioD.  The  detailed  descriptioa,  with  anatomical  remarks, 
e  given  iu  a  forthcoming  paper.  The  lengths  of  the  cysts 
)  new  species  are  6-10  millim. 

\ymozoon  serrani  is  the  first  species  of  this  genus  found  in  a 
'  the  family  Percidae,  the  other  known  species  inhabiting  fishes 
families  Scombridee  and  Sphyrsenidoe. 

Cestod  A. 

GrYROCOTYLE  RUGOSA,  Diesing,  Syst.  Helm.  vol.  i.  p.  480. 

pecimen  taken  from  the  intestine  of  a  Calhrkynchus  antaro- 
Tom  Dunedin  (New  Zealand).  This  very  strange  Cestode  has 
to  been  found  only  in  Maetra  edulis. 

Both RiocEPH ALUS  macrobothrium,  sp.  n.  (Plate  XXXIII. 
^  8,  9.) 

ad  small,  with  the  terminal  cupula  flattened ;  bothria  lateral, 
prominent,  with  thick  margin ;  neck  very  short,  subcylindrical ; 
flattened.  Anterior  segments  very  small,  hardly  to  be  dis- 
shed,  becoming  gradually  more  distinct  towards  the  end  of  the 
The  last  segments  not  different  in  form  from  the  preceding, 
little  larger.  Genital  orifices  lateral  and  in  the  anterior  part  of 
gments. 

[igth  of  the  specimens  16-20  centim. 

e  specimens  were  taken  from  the  stomach  of  a  Trachi/ptenM, 
Cy  from  Mauritius,  presented  by  L.  Bouton,  Esq. 

fiOTHRIOCEPHALUS  PLATYCEPHALUS,  Sp.  U.      (Plate  XXXIII. 

0.) 

ad  pointed,  triangular,  pyramidal,  anteriorly  truncated,  without 

ct  terminal  cupula.     Bothria  large,  much  flattened,  with  in- 

ct  foBsette;  neck  very  short,  quadrangular;    body  flattened. 

ior  segments  small,  the  succeeding  gradually  larger  ;  posterior 

n  arcuate ;  genital  orifices  lateral.     Lengths  of  specimens  115- 

lillim. 

e  host  of  this  new  species  is  Beryx  decadactyla  of  Madeira, 

which  Entozoa  have  not  been  previously  described. 

BoTHRiocEPHALUs  TETRAPTERUS,  vou  Sicbold,  in  Lchrbuch 
rgl.  Anat.  d.  wirb.  Thiere,  Berlin,  1848,  pp.  120,  143,  147,  in 
.    (Plate  XXXIII.  fig.  11.) 

complete  Siebold's  description  of  this  species,  which  inhabits 
3  titulina : — Head  cordiform.  Bothria  lateral,  enlarged,  with 
ins  expanded,  so  as  to  resemble  four  wings.  Anterior  segments 
zoidal,  distinctly  campanulate;  the  following  rectangular,  not 
anulate,  the  later  decidedly  quadrate.  I  have  not  observed 
Dcomplete  transverse  division  of  the  segments  described  by 
Id.  The  male  and  female  generative  organs  are  double  in 
segment,  with  two  distinct  genital  oritices,  very  small,  situated 
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ill  the  miteriQr  third  of  the  proglottii ;  exceptionaUj  they  are  iiagle, 
mill  a  single  getiita!  orttice. 
Length  of  complete  specimen  existing  in  the  colleclion  55  millim. 

IL  Tetrabothrium  MAcaocKPiiiiLUM^  Eutlolphj,  Ettt.  Hist 
pt.  ill.  p.  61^ 

Ttenin  MuitieepSf  descnhed  and  figured  by  Baird  (P*Z«S.  1859, 
p.  Ill,  pL  Ivi,  figs,  I,  lo,  \b)  from  the  intestioe  of  Diomtdta 
exuianSj  is  only  a  specimen  of  this  species  of  Eiidolphi,  which  hail 
not  previousty  been  found  iu  Biomedeu. 

Agaiti^  the  Tmnia  dwmedea^  n.sp*  (?),  de&eribed  recently  by  Liustow 
(*  Chal!eDger '  Report,  Entozoa,  p*  13)  from  Dwmedea  brachyura^ 
is  a  sptcimen  of  Tetrabothrium  macrocephaium,  and  probably  tht^ 
Tetraboihrium  tarulosum  dr scribed  by  the  iame  ftuthar  from  Dm- 
medea  brachjura  h  only  a  syuouym  of  the  same  worm. 

VL  PHViiLOfioTMRiUM  CRispATissiMCM,  ip.  u*  (Plate  XXXIIL 
fig.  12.) 

Very  closely  al  Ued  to  P.  lactuca  and  F*  trtd&x^  frotn  which  il 
may  be  eaaily  distinguished  by  the  larger  head,  the  smaller  butbrii^ 
(which  are  extremely  plicated  with  very  small  accetk^ory  eiickerii),  b^ 
the  broad  and  short  neckj  and  by  the  very  small  size  of  the  segmeiit^s. 
of  the  body  J  only  gradually  enlarged  near  the  extremity  of  the  body    ^ 
the  last  segments  are  rectangular ;  genital  orifices  marginal. 

Lengths  of  t lie  specimens  140-190  millim^     Unfortumitely  ti^^^z- 
host  of  thi»  new  species  is  unknown. 

PcLlCBHJROrrBRIUM,  geu-  DOT. 

Head  with  a  large  pyramidal  haustelhim,  auieiiorly  truncated  inmcf 
provided  with  a  well-developed  terminal  sucker;  bothria  four,  emii- 
larged,  like  a  basin,  completely  adherent  to  the  head,  each  with   wm.\i 
accessory  sucker,  scrobiculiform,  and  disposed  in  couples  on  each  ^«Je 
of  the  head.     The  bothria  of  each  couple  are  very  near  together. 

13.  PELtcuNtBOTHRiiJM  sp^ciosuu,  sp.  \u     (Plate  XJtS^lII. 
Hgs,  13,  H,) 

There  are  many  specimens  taken  from  Aiepidomurus  frros,  from 
Madeira-  I  was  unable  to  disco?er  true  segments  of  the  body  or 
the  generative  organs. 

14.  T^NiA  FALCiFDHMis,  Baird,  Cat*  Entoz.  Brit,  Mns,  p*  llti; 
P.  Z.  S,  1853p  p.  24,  pL  xxx.  fig*  3*     (Plate  XXXJIL  fig,  IT.) 

Baird  described  the  rostellnm  of  this  T€enia  as  unarmed,  but  t^ith  j 
a  mark  of  doubt.  I  have  observed  that  the  rostellum,  elongntcdj 
conicalj  and  anteriorly  aubrounded,  is  armed  with  eiglit  very  slendei 
and  long  hooks  of  a  very  characteristic  form  ;  the  neck  is  indistmc^ 
the  genital  orifices  are  marginal. 

15.  T^NIA  CALVA,  Baird,  Cat.  Eiit*  p-  83  ;  P*  Z,  S,  1853,  p. 
ph  xxxi,  figs,  I,  Iff.     (Plate  XXXHL  figs.  18,  19,) 

There  are  in  the  coUectioa  numerous  specimens  of  this  3j)d 
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n  the  intestine  of  Laffopus  scotieus.  The  small  rounded  head 
distinct  from  the  long  neck,  provided  with  four  circular  and 
ackers,  has  the  rostellum  armed  with  a  small  crown  of  very 
(US  and  minute  hooks  (Baird  said  the  rostellum  was  unarmed), 
nital  orifices  are  marginal,  on  one  side!  The  ova  are  small, 
;  contents  a  very  small  embryo,  occupying  about  the  fiftieth 
the  total  contents  of  the  ova. 

liSNiA  MAGELLANiCA,  sp.  n.     (Plate  XXXIII.  figs.  15,  16.) 

»po8e  this  name  for  a  species  of  Tania  collected  in  Magellan 
by  Dr.  Cunningham.  This  species,  of  a  brown  colour,  20-28 
in  length,  is  thus  characterized: — Head  subclavate,  ros- 
not  apparent ;  suckers  large,  as  wide  as  the  head ;  neck  deli- 
^  moderate  length.  Anterior  part  of  the  body  thin,  posterior 
Uy  enlarged  ;  anterior  segments  small,  following  rectangular, 
i  trapezoidal.  Grenital  oi^ces  lateral,  very  small,  and  not  easy 
gnize. 

Tania  biparia,  von  Siebold,  MSS.  7  (Baird,  Cat.  Ent.  p.  79). 

I  interesting  species  has  been,  so  far  I  know,  not  yet  described, 
aracterized  as  follows : — Head  small,  triangular,  with  a  conical, 
i,  unarmed  rostellum  and  a  very  small  sucker ;  neck  short, 
or  segments  small,  narrow,  gradually  enlarged  and  rectan- 
last  segments  subquadrate.  The  generative  organs  are  dupli- 
n  each  segment,  with  the  genital  orifices,  which  are  lateral  and 
lent,  on  either  side.  The  penis-sheath  is  large  ;  the  penis  of 
ite  size,  armed  with  fine  spines. 

gths  of  the  specimens  taken  from  the  intestine  of  Nyroca 
\thalma  39-90  millim. 


EXPLANATION  OP  PLATE  XXXIH. 

Ditiamum  TiUcroparum,  sp.  n.,  nat.  sixe,  p.  322. 

ff^dft  nat.  Bue,  p.  i22, 

,  posterior  sucker,  X  3,  p.  322. 

halotauH,  X  3,  p.  322. 

,  anterior  part  of  the  body ;  from  a  miorosoopioal  preparation, 

p.  322. 
Dtdyinosoon  serrani,  sp.  n.,  nat  size :  attached  to  the  gills  of  Serranus 

JMriatuSf  p.  322. 
Botkriocephalua  macrobaihrium,  sp.  n.,  head,  x  6,  lateral  view,  p.  323. 

,  head,  X  6,  anterior  view^p.  323. 

,  last  segments,  x  3,  p.  328. 

pUUycephalua,  sp.  n.,  head,  magnified,  p.  323. 

tetrapteruSf  head,  magnified,  p.  323. 

PkuUobothrium  crispatisaimum,  sp.  n.,  head,  magnified,  p.  324. 
PMchnibothrium  specio&um,  g.  et  sp.  n.,  head,  x  6,  p.  324. 

;  — ,  head  from  a  microscopical  preparation,  p.  324. 

Ttsnia  magellanica^  sp.  n.,  head,  magnified,  p.  325. 

^  last  segments,  p.  326. 

iMJormM^  a  hook,  ma^ified,  p.  324. 

oo/oa,  oya,  moch  magmfied,  p.  324. 

,  a  hook,  much  magnified,  p.  324. 

.  ZooL.  Soc— 1889,  No.  XXIL  22 
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8,  List  of  Birds  collected  by  Mr.  Ramage  in  Doniinica, 
West  Indies.  By  P.  L.  Sclatbe,  M.A.,  Ph.D.,  F.R.S., 
Secretary  to  the  Society. 

[BeoeiTed  May  13,  1889.] 

I  lay  on  the  table  a  set  of  the  birds  collected,  in  1887  and  1888, 
in  the  island  of  Dominica,  West  Indies,  by  Mr.  George  A.  Ramage, 
the  Naturalist  employed  by  the  joint  Committee  of  the  Royal  Society 
and  British  Association  for  the  investigation  of  the  Fauna  and  Flora 
of  the  Lesser  Antilles. 

The  specimens  are  116  in  number,  and  belong  to  the  following  30 
species : — 


*1.  Mimooiohla  ardesiaca  (  Vteill,). 

2.  A^iadestes  dominicanue,  Stejn. 

3.  Marffarops  montanus  (  VieUL). 

4.  Oindocertbia  ruficauda,  Gould. 

5.  Thryothorus  rufesoenB,  Lator. 

6.  Dendrceoa  melanoptera,  Sharpe. 

7.  Dendroeca  plumbea,  Lawr. 

8.  Setopbaga  ruticilla  (Linn.), 

9.  Vireosylyia  calidris  (Linn.). 

10.  Certhiola  dominicana,  Taylor. 

11.  Saltator  goadelupensis,  Z^r. 

12.  Loxigilla  noctis  (Linn,). 

13.  Phonipara  bicolor  (Linn.). 

14.  Elaiuea  znartinica  (Linn.). 

15.  Myiarchus  tyranDulus  (Miiller). 


16.  Bladous  brunneicapilliis,  Lawr. 

17.  T>Tannu8  rostratus,  ScL 

18.  Eulampis  juffularis  (Lifm.). 

19.  Eulampis  boJoserioeus  (Lifm.). 

20.  Tbalurania  wagleri  (Lgu.). 

21.  Ortborbynchus  exilis  (Gm.). 

22.  Coccyzufl  minor  ( Gm.). 

23.  CbryaotiB  bouquet!  (WaffL). 

24.  Ohrysotia  augusta.  Vigors. 

25.  Buteo  pennsylranicuB  (Wib.). 

26.  TinnunculaBoaribbearum((7Jn.). 

27.  ZeDaida  martinicaiia,  Bp. 

28.  Obamaepelia  passerioa  (Linn,). 

29.  Butorides  Tireecens  (Lam.). 
#30.  Nyctiardea  yiolaoea  (Linn.). 


The  most  complete  list  of  the  birds  of  Dominica  is  that  published  by 
Mr.  G.  N.  Lawrence  in  1878  \  It  contains  the  names  (or  synonyms 
of  the  names)  of  all  the  above-mentioned  species  except  two,  namely 
Mimodchla  ardesiaca  and  Nyctiardea  violacea.  As  regards  the 
latter  of  these,  the  species  is  of  wide  distribution,  and  is  known  to 
occur  in  others  of  the  Lesser  Antilles ';  there  is  no  reason  therefore 
to  remark  on  its  being  found  also  in  Dominica.  But  Mimodchla  is, 
I  believe,^  quite  a  novelty  in  the  Avifauna  of  the  Caribbean  group 
of  islands.  This  genus  contains  four  species,  and  has  hitherto  been 
supposed  to  be  restricted  to  the  Greater  Antilles,  M.  rubripes  and 
M.  schist acea  being  its  representatives  in  Cuba,  If.  plumbea  in  the 
Bahamas,  and  M.  ardesiaca  in  San  Domingo  and  Porto  Rico.  As 
might  have  been  expected,  the  Dominican  Mimodchla  belongs  to 
the  Porto  Rican  form.  It  is,  in  fact,  so  nearly  similar  that  I  do  not 
see  sufficient  grounds  for  making  it  speci6calfy  dbtinct.  The  only 
difference  apparent  is  the  much  greater  whiteness  of  the  belly  in  the 
Dominican  specimens,  whence  those  who  adopt  trinomials  would,  no 
doubt,  call  it  Mimodchla  ardesiaca  albiveniris,  Mr.  Ramage  has 
sent  home  two  male  examples  of  this  bird,  which  were  both  procured 
at  '^Batalie,  dry  region  to  leeward,^  in  March  1889. 

'  *'  Catalogue  of  the  Birds  of  Dominica  from  collections  made  for  the  Smith- 
Bonian  Institution  by  Fred.  A.  Ober,"  Proc.  U.  S.  N.  M.  1878,  p.  48. 
*  See  Oory,  Birds  of  the  West  Indies  (1880),  p.  249. 
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le  kDOwn  species  of  birds  of  the  island  of  Dominica  are  about 
number,  of  which  about  35  are  Passeres,  Picarise,  and  Psittaci. 
ese  five  appear  to  be  absolutely  restricted  to  the  island : — 


Blacictu  brunneieapillus. 
Tkalurama  wagieri. 
OhiBtura  dominica. 


Chryaotis  augusta. 
bouqueti. 


ddes  these  there  are  two  peculiar  subspecies,  namely  Mimocichla 
kca  albiventrU  and  Margaropa  montanus  ru/us.  The  great 
"e  in  the  Dominican  Ornis  is  the  sole  possession  of  two  species 
peculiar  group  of  large  Parrots  of  the  genus  Ohrysotis  which  is 
3ted  to  the  Lesser  Antilles,  namely  C.  augusta  and  C,  bouqueti. 
e  other  two  known  members  of  this  group,  St.  Vincent  has  one 
nldingi)  and  Santa  Lucia  one  (C.  versicolor).  There  ought  to 
'epresentative  of  this  group  also  in  Martinique,  but  it  is  not 
down  to  us.  It  is  perhaps  extinct.  Besides  the  species  and 
ecies  restricted  solely  to  Dominica,  this  island  has  many  other 
iar  forms  in  common  with  its  near  neighbours  of  the  Lesser 
ies.  These  will  be  found  enumerated  in  Mr.  Lawrence's 
ctive  index  and  analysis  of  the  birds  contained  in  Mr.  Ober's 
tions  (Proc.  U.  S.  N.  Mus.  1878,  p.  486),  and  in  Cory's 
B  of  the  West  Indies.' 


June  18,  1889. 

rof.  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair. 

e  Secretary  exhibited,  on  behalf  of  Mr.  J.  F.  Green,  F.Z.S.,  a 
Sne  example  of  the  Common  Eel  (Anguilla  vulgaris)  obtained 
a  pond  at  Lee,  Kent,  as  mentioned  in  '  The  Field  '  of  August 
1888.  

.  B.  B.  Woodward  exhibited  and  made  remarks  upon  a  draw- 
^rope  caj^ra,  a  carnivorous  Snail  from  the  Cape  Colony,  taken 
an  example  lately  living  in  this  country. 


.  B.  B.  Woodward  also  exhibited  an  example  of  a  fossil  shell 
the  Eocene  of  the  Paris  Basin,  Neritina  schmideliana,  and  a 
Q  showing  its  peculiar  mode  of  growth. 


.  Eadweard  Muybridge  exhibited  a  number  of  projections  with 
xy-hydrogen  Lantern.  These  had  been  selected  from  his  ela- 
\  work  on  Animal  Locomotion  now  being  prepared  for  publication 
the  auspices  of  the  University  of  Pennsylvania,  and  illustrated 
ssive  phases  of  motion,  such  as  occur  during  a  single  stride  of 
alk,  amble,  trot,  gallop,  &c.,  of  Horses,  Dogs,  Elephants,  and 
animals,  both  wild  and  domestic,  and  of  birds  while  flying. 
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These  projections  had  been  taken  by  an  automatic  electro-pho- 
tographic apparatus  with  a  regulated  and  exactly  equal  period  of 
time  between  the  phases,  which  are  photographed  synchronooslj 
from  two  or  more  points  of  view.  With  this  apparatus  thirty-six 
illustrations  had  been  made  of  a  horse  while  jumping  a  hurdle  ;  each 
of  twelve  phases  illustrating  the  complete  action  having  been  simul- 
taneously photographed  from  the  side,  front,  and  rear.  Twenty-four 
consecutive  phases  of  the  wing  of  a  bird  while  flying  had  also  been 
photographed,  the  time-intervals  of  each  successive  phase  being 
recorded  by  an  electro-chronograph. 


The  following  papers  were  read  : — 

1.  On  a  supposed  new  Greuus  and  Species  of  Pelagic  Gadoid 
Fishes  from  the  Mediterranean.  By  Hbnbt  H.  Gio- 
LIOLI,  C.M.Z.S. 

[Beoeived  May  25, 1889.] 
(Phte  XXXIV.) 

Erstmophorus^  gen.  nov. 

Body  moderately  elongate,  tapering  in  older  specimens  towards 
the  tail ;  covered  with  small  adherent  cycloid  scales  marked  with 
concentric  lines,  and  not  extending  to  the  head  and  abdomen,  which 
are  naked.  Abdomen  prolonged  in  a  great  cone,  much  more  developed 
m  the  older  specimens ;  at  its  extremity,  nearly  opposite  to  the 
small  first  dorsal  fin,  is  the  anal  aperture  and  behind  this  a  small 
conical  papilla.  A  separate  caudal,  lanceolate  in  the  younger  specimen, 
subtruncate  in  the  older  one ;  two  dorsals  and  one  anal  fin ;  the 
second  dorsal  and  anal  largely  and  equally  developed.  Pectorals 
lobate ;  ventrals  jugular,  singularly  developed,  with  five  rays,  three 
of  which,  and  more  especially  the  third  and  fourth,  are  greatly 
elongated  and  furnished  at  the  end  with  a  beautifid  lanceolate  paddle- 
like  blade.  Vertex  of  head  and  nape  with  small  hyaUne  cylindrical 
warts.  Teeth  very  small,  few  and  inconspicuous,  on  premaxillse  and 
end  of  mandible.     Branchiostegals  seven.     No  barbel. 

Eretmophorus  kleinknberoi,  sp.  nov.     (Plate  XXXIV.) 

I.  D.  4.     II.  D.  73.    A.  73.     C.  26.    P.  22.    V.  5.    B.  iv. 

Brs.  vii. 

Body  compressed,  tapering  towards  the  tail,  but  less  so  in  the 
younger  specimen,  in  which  the  huge  and  singular  abdominal  cone 
18  also  less  developed.  The  height  of  the  body  behind  the  abdominal 
cone  is  contained  between  5^  and  6  times  in  the  total  length  exclusive 
of  the  caudal  fin.  The  lateral  line  extends  nearly  in  a  straight 
line  from  the  branchial  cleft  to  the  end  of  the  root  of  the  tail ;  it  is 
merely  marked  as  a  furrow  with  indistinct  pits  along  its  course ;  in 
^  'Ep€Tfib9  {remua),  oar ;  fopbt  (ferens),  carrier. 
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rger  ipecifnen  at  its  cephalic  end  two  slight  furrows  nm 
I  with  it  above  nnd  beneath.  The  head  is  moderate,  rather 
ks  length  is  contained  about  5  times  In  tbe  total  exelusive  of 
\iM  fin  ;  the  snout  is  short,  nearly  equal  to  tbe  traniTerse 
er  oHhe  eye»  its  anterior  contour  is  rounded  ;  there  is  a  slight 
J  gibbosity  in  front  over  the  mouth.  This  is  moderate,  its 
re  hardly  re«ching  the  vertical  from  ihe  anterior  niargiu  of 
e.  Nostrils  in  front  find  a  little  above  the  eye,  the  ^iosterior 
re  largest  and  oval  Eye  moderate;  behind  it,  extending 
i  the  nape  and  dowjiwanls  along  tbe  preoperculam,  are  two 
yf  conspicuous  pores.  The  space  beti^een  the  eyes  is  nearly  flat 
iher  broader  than  the  diameter  of  the  eye  ;  behind j  the  nape 
jnrexj  presenting  a  median  furrow  in  front  of  the  first  dorsal 
older  specimen.  On  the  nope,  in  the  Inrger  specimen,  are  a 
T  of  veij  distinct  liyaline  cylindrical  warts,  just  like  those  of 
^ia  ei;cept  in  shape  ;  the  latter  h aye  been  described  bj  Professor 
^  and  are  nearly  hemisphericah  In  Eretmophorm  they  begin 
hind  the  tnterocular  space  and  appear  to  form  a  double  series ; 
alder  specimen  I  counted  eight,  but  a  few  more  extend  towards 
*nd  of  the  lateral  line ;  they  are  evidently  sense-organs  aUied 
^e  of  the  lateral  line.  In  concluding  I  must  state  that  these 
ire  not  to  be  seen  on  the  two  younger  specimens,  in  which 
ppear  to  be  represented  by  pores,  more  numerous  and  more 
I  than  in  the  older  and  larger  specimen. 
ffilf-opemnffs  nre  rather  wide,  the  b ranch iostegal  membranea 
gely  developed,  with  robust  rays  ;  the  opercular  bones  are 
I  and  very  thin ;  the  branchial  cavities  contain  four  complete 

The  specimens  are  so  very  fragile  that  I  did  not  dare  to 
my  investigations  further, 

^ns  are  those  of  an  Anacan thine  fish,  hut  I  could  not  see 
ms verse  articulations  in  the  first  ray  of  the  first  dorsal ;  they 
t  very  distinct  on  the  other  median  fins  except  on  the  caudab 
[y  tin  with  slightly  bifid  rays;  in  the  other  fins  the  rays  are 
;  at  the  base  of  the  long  dorsal  and  anal  fini  the  projecting 
rjf  the  interspinoiis  hones  give  rise  to  a  serrated  appearance. 
rst  dorsal  is  small,  but  quite  detached  from  the  second  one  in 
y  larger  specimens!,  it  rises  just  above  the  insertion  of  the  pec- 

ita  second  ray  is  the  longest  and  equals  in  height  the 
sneement  of  the  second  dorsal  fin,  T\m  is  greatly  developed 
[lintains  a  nearly  equrd  line  throughout^  but  as  the  body  tapers 
Is  the  tail  the  fin  increases  in  heigbc  iu  equal  ratio.  In  sis:e, 
and  development  the  anal  is  the  exact  counterpart  of  the  second 
ftn.  The  caudal  fin  is  quite  distinct^  its  contour  is  lanceolate  hi 
*a!Ier  specimen,  nearly  oval  in  the  older  oue^  subtruncate  with 
^d  edges  in  the  oldest  or  biggest  specimen.  The  pectorals  are 
tly  lobate,  which  character  is  more  marked  in  the  smaller 
ens  I  they  are  of  moderate  size  and  broadly  oval  in  contour, 
■ntrals  eertainly  give  the  most  striking  feature  to  this  singular 

EfoL^ry,  **  Coutribiiziom  nil'  Ittiolo^n,"  in  Mittheil,  a.  d,  Zool.  SLation 
fA,  Ti.  p,  157,  tiiT,  10.  ff,  18,  ly.    r^aplee,  1885* 
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fiih  ;  they  are  inserted  below  and  in  front  of  the  pcctofBli,  it  tlie  buc 
and  on  eacli  side  of  the  great  abdominal  cone.  They  are  of  great  iIki 
and  the  very  robust  rayi,  five  in  number,  are  all  eloDgated  ixwi 
considerably  exceed  the  intervening  membrane,  irhich  oaly  UJiit» 
their  bnsal  portions  ;  the  internal  wnd  external  rays  are  coosidertWj 
lesa  developed  than  the  three  median  ones,  the  internal  one  is  the 
shortest ;  both  are  simple  and  without  any  trace  of  termiosl  diliU- 
tions.  The  three  median  rays  »tl  terminate  tn  a  large  tjeaiitiful 
lanceolate  leaf-like  blade,  through  which,  however,  the  ray  conilnutt 
to  the  pointed  estremity  ^  they  are  all  prolonged  far  beyond  Itn?  two 
fiTst  mentioned  rays,  but  the  outer  one  is  congiderabl^  shorter  thui 
tbe  other  two,  it  is  smooth  and  its  terminal  blade  is  smaller  Tbe 
third  and  fourth  rays,  connting  from  the  outer  one,  are  Bubeqtifll,  ind 
bent  backwards  extend  very  nearly  to  the  root  of  tbe  tail ;  at  abotil 
the  bajjal  third  of  their  length  they  both  present  a  aiugular  an^ibr 
dilatation,  which  looks  like  a  thickened  articulation,  but  wliieli  i^ 
merely,  so  far  as  I  can  make  out,  a  membranous  dilatation,  T^^ 
great  lanceolate  terminal  blades  are  very  lar^e,  being  little  leis  thiii 
one  fourth  of  the  total  length  of  the  ray  which  supports  them ;  their 
edges  are  sinnoni  and  they  terminate  in  a  fine  point.  Judging  tram 
their  length,  strength,  and  development,  these  ventral  paddles  muriW 
most  efficient  for  swimming  ;  1  know  of  no  other  fish  possessing  tor 
thing  like  -them,  and  1-ave  therefore  thought  proper  to  derire  from 
80  peculiar  a  character  the  generic  name  which  1  have  proposed  for 
this  singular  fish^ 

The  next  remarkable  feature  of  my  Ereimophorua  is  the  hip 
abdominal  cone,  the  base  of  which  occupies  the  entire  spnce  bet«Bfu 
the  insertions  of  the  ventrak  and  that  of  the  anal  fin,  Tbii  cwtf 
appears  to  develop  witli  age,  and  it  ia  certainly  larger  and  afflf* 
prominent  in  my  oldest  and  biggest  specimen ^  equalling  in  brigiit 
that  of  the  body  just  behind  the  pectorals,  where  it  is  grwteflt* 
This  abdominal  cone  is  quite  ismooth  ;  its  skia^  devoid  of  scilei|iB 
silvery  ♦  I  have  not  ventured  to  open  it  in  any  of  the 
specimens  yet  discovered,  tor  fear  of  damaguig  to  a  certaiutyi 
rare  and  very  dehcate  creatures  ;  but  the  supposition  that  it 
most  of  the  alimentary  canal  cannot  be  far  from  the  truth;  lift* 
apex,  which  becomes  eyUndncalj  is  an  aperture,  evidently  tbe  Tfiit> 
and  behind  this  a  slender  conical  papilla  on  which  I  could  not 
distinguish  anything  like  an  opening* 

The  scalts  cover  the  whole  body  except  the  head  and  abdoroioil 
cone,  which  are,  as  J  have  said  before,  naked*  They  are  sinsll,  iferT 
adherent,  cycloid,  and  marked  with  concentric  lines/  I  hare  figii^ 
a  few  magnified  (Plate  XXXIV,  fig;  I),  to  give  an  exact  idea  of  their 
characters ;  they  are  very  similar  to  those  of  Ilupsirh^ncJim  kepaiii^* 
Facciohu     A  thin  pellucid  epidenmil  layer  covers  them. 

Only  three  specimens  of  ^reimapkorus  kleinrnbergi  have*  w  fw 
as  1  know,  yet  been  captured  and  preserved ;  they  were  caught  ali^f 
witli  a  hand-net  along  with  otber  pelagic  animals  on  the  surface  it ibt 
mouth  of  the  harbour  of  Messina,  as  the  current  was  flowing  ia-  1 
owe  them  to  the  kiudness  of  my  friend  Professor  Nicoliua  Kleiueiv 
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bergj  director  of  the  Zoological  Institute  of  the  Messina  University, 
to  Vihoni  I  owe  many  other  ichf  hjologieal  Tarities  ;  and  as  a  mark  of 
my  gratitude  and  esteem  I  have  thought  proper  to  give  his  itame  to 
90. singular  a  species,  which  is  evidently  as  yet  undescrihed.  These 
specimens  are  now  in  the  Central  Collection  of  Italian  Vertebrata  in 
the  Royal  Zoological  .M  useum  at  Florence,  As  they  present  differences 
in  siie  and  in  other  respects,  I  shall  proeeed  to  describe  them 
briefly. 

My  smallest  specimen  (Plate  XXXIV.  fij?,  2)  measures  28|  milli- 
metres in  total  length  ;  it  was  caught  on  the  10th  of  May,  1 887*  It  is 
eTidently  much  younger  than  the  other  two  ;  the  two  dorsals  are  yet 
united  and  the  larval  median  fin  extends  as  a  crest  to  the  head ;  the 
caudal  is,  however,  quite  distinct  and  remarkable  for  its  lanceolate 
form*  The  abdominal  cone  is  comparatively  smaller  than  in  the  two 
older  specimens,  and  a  membrane  unites  its  hinder  portion  to  the 
anal  fin*  The  lobe  of  the  pectorals  is  very  diiuinct,  and  the  rays  look 
thickened  at  their  distal  ends.  The  ventrals  have  the  characteristic 
form  and  development*  The  colour  of  the  body  is  yellowish  white 
(in  aleoho]) ;  eight  very  distinct  broad  black  bands  cross  the  body 
transversely,  being  slightly  oblique  :  the  lirst  occupies  the  base  of  the 
abdominal  cone,  the  last  the  root  of  the  tail ;  the  4  th,  5thy  6thj  and 
7th  ate  continued  as  a  black  blotch  on  the  base  of  the  anal  fin  ;  the 
TCntral  paddies  are  tipped  and  edged  ^ith  black,  the  ray  iSi  boweverj 
white  ;  otherwise  the  tins  are  colourless.  Looking  with  a  lens,  these 
black  bands  and  blotches  result  iri  an  accuTnuhition  of  dark  points  or 
chromatophores ;  this  is  the  case  also  in  the  other  specimens. 

The  second  specimen,  according  to  size  and  age,  measures  68  milli- 
metres  in  total  length  ;  it  is  figured  slightly  enlarged  (Piute  XXXIV* 
fig-  3),  It  was  captured  alive  near  the  surface  in  the  harbour  of  Messina 
on  the  2nd  of  June,  1888,  It  bears  considerable  resemblance  to  the 
first  spedmen  described,  but  has  lost  some  of  the  larval  characters 
above  noted  ;  all  the  median  fini  are  well  distinet,  the  caudal  has  an 
oval  contour ;  but  the  abdominal  cone,  covered  with  a  slightly 
silvery  skin,  shows  still  a  posterior  membranous  fringe  which 
partially  unites  it  with  the  anal  fin.  The  pores  on  the  head  and 
nape  are  very  distinct.  In  colour  this  specimen  is  also  very  similar 
to  the  first  one ;  the  black  transverse  bands  are  very  well  marked, 
but  they  are  slightly  fainter  and  the  first  one  does  not  extend  to  the 
abdominal  cone,  which  is  well  developed.  Ten  very  distinct  black 
blotches  extend  along  the  base  of  the  anal  fin  and  three  along  the 
caudal  end  of  the  second  dorsal  ;  three  additional  blotches  are  on 
the  back  between  the  3rd  and  4  th,  5th  and  (jth^  and  tith  and  7th 
transverse  bands. 

The  third  specimen  has  the  aspect  of  an  adult.  It  was  caught  also 
near  the  surface  at  the  entrance  to  the  harbour  of  Messina  at  the  end 
of  April  1864*  It  measures  78  milUmetrea  in  total  length  ;  head  IG 
miUitnetre^ ;  from  nape  to  apex  of  abdominal  cone  27  millimetres ; 
height  of  body  immediately  behind  the  abdominal  cone  12  millinietrea. 
I  have  figured  it  once  and  a  half  the  natural  size  (Plate  XXXIV, 
fig.  "1).     It  differs  especially  in  colour  from  the  two  younger  and 
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flmaller  specimens;  the  transvene  dark  bands  on  the  body  and 
blotches  along  the  median  fins  are  fiiuntly  marked.  The  padmes  of 
the  ventral  fins  are  tipped  with  blackish  brown,  and  were  edged  with 
▼iolet  in  the  fresh  specimen ;  the  general  colour  of  which  was  a  faint 
pink,  with  yellowish  tinge  along  the  basal  half  of  the  dorsal  and  anal 
fins.  The  abdominal  cone  is  bright  silyery ;  it  has  no  trace  of  a  hind 
marginal  membrane.  The  caudfd  is  snbtmncate ;  and.  lastly,  Uie 
cylindrical  hyaline  warts  on  the  nape  are  very  prominent  and  distinct 
I  believe  that  Eretmophorus  belongs  to  the  Gadidjc  and  approaches 
that  section  to  which  Haloparphyrus  and  Phynculus  belong.  I  am, 
however,  inclined  to  think  that  its  nearest  ally  may  be  the  strange 
pelagic  Gadoid  described  a  few  years  ago  ('  Naturalista  Sidliano,'  iii. 
pi.  2)  by  my  friend  Dr.  L.  Facciol^  from  a  single  specimen  got  also  at 
Messina,  and  named  Hypsirhynchus  hepaticus.  Face.  Later  two  more 
specimens  were  got  at  Naples,  and  I  have  one.  Hypstrkynekui, 
which  deserves  to  be  more  fully  described,  has  much  the  sixe  and 
shape  of  Eretmophoru$^  but  there  is  no  abdominal  cone  and  the 
ventrals  have  seven  rays,  some  of  which  are  slightly  prolonged  and  end 
in  a  rounded  head  ;  but  no  fish  that  I  know  of  possesses  anything  like 
the  beautiful  lanceolate  ventral  paddle-like  blades  of  Eretwkopkona. 

EXPLANATION  OP  PLATE  XXXIV. 

Fig.  1.  Enlarged  soalee  of  Eretmophonis  kleinenhergi. 

2.  Younger  speoimen,  natural  size. 

3.  Nearly  adult  specimen,  slightly  enlarged. 

4.  Oldest  or  adult  specimen,  once  and  a  half  natural  sijee. 


2.  On  a  Collection  of  Land-Shells  made  in  Borneo  by  Mr. 
A.  Everett,  with  Descriptions  of  supposed  new  Species. 
By  Lieut.-Col.  H.  H.  Godwin-Austen,  F.R.S.,  F.Z.S., 
&c. — ^Part  I.  Cyclostomacse. 

[Beoeived  June  1, 1889.] 

(Plates  XXXV.-XXXIX.) 

Introduction. 

This  truly  fine  collection  was  brought  home  in  1888  by  Mr.  A. 
Everett,  ana  he  very  kindly  let  me  see  it»  and  handed  it  over  to  me 
for  the  identification  of  the  species.  In  this  work,  which  has  been 
delayed  from  various  causes,  I  have  been  assisted  very  materially  bj 
Dr.  R.  Hungerford,  who  had  a  better  and  previous  knowledge  of 
the  shells  from  that  part  of  the  world,  and  had  in  his  collection 
examples  of  a  good  many  Bomean  species  obtained  from  Sir  James 
Low,  Mr.  Boxall,  and  other  sources.  Mr.  Edgar  Smith  has  ako 
given  me  much  aid  in  looking  ove¥  and  comparing  these  shelb  with 
those  in  the  British  Museum  collection,  and  to  both  my  sincere  thanks 
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i  dae.  The  excellent  catalogue  (with  plates)  of  Bornean  shells 
npiled  by  Signor  A.  Issel  in  1874  from  the  collections  brought 
^ether  by  Signor  G.  Doria  and  Signor  O.  Beccari  has  been  of  great 
i  and  forms  the  basis  of  my  work.  I  include  in  this  paper  all  the 
pcies  not  seen  by  me,  but  there  enumerated,  with  the  names  printed 
italics,  so  as  to  bring  the  record  up  to  date.  I  hare  also  included 
the  species  mentioned  as  from  Borneo  in  Tenison- Woods's  "  Malay - 
n  Land  and  Freshwater  MoUusca  "  (Proc.  Linn.  Soc.  N.  S.  Wales, 
'.  2,vol.ii.  pp.  1003-1095) — an  imperfect  list  as  regards  Borneo. 
Some  years  ago  I  had  placed  in  my  hands  by  Mr.  John  Evans  all 
i  shells  obtained  by  Mr.  Everett  when  he  was  exploring  the  lime- 
me  caves  in  Borneo  ;  these  shells  were  all  much  weathered  and  in 
rery  unsatisfactory  state  to  name  and  describe,  and  it  was  desirable 
It  a  better  knowledge  of  the  living  forms  of  Borneo  should  be  first 
tained  before  doing  so.  The  specimens  thus  dug  out  of  the  floors  of 
;se  caverns  are  now  referred  to  in  this  paper. 
Mr.  Everett  at  my  request  preserved  a  good  number  of  his  land- 
ells  in  spirit,  and  I  am  thus  enabled  to  describe  the  anatomy  of 
ne  of  the  Zonatid®  that  I  have  had  time  to  examine,  which 
J  of  much  interest.  The  greatest  credit  is  due  to  Mr.  Everett  for 
ding  so  largely  to  our  knowledge  of  the  Molluscan  Fauna  of  Borneo, 
'  his  labours  have  furnished  us  in  this  first  part  alone  with  no  less 
in  34  new  species,  besides  a  very  large  number  of  other  shells 
tained  by  previous  naturalists  and  collectors,  some  of  which  were 
re  and  little  known.  Mr.  Everett  is  returning  to  Borneo,  and  with 
is  excellent  commencement  and  foundation  for  future  exploration 
II  no  doubt  add  many  more  to  the  novel  and  extremely  interesting 
t  of  shells  he  has  already  discovered  there. 

He  haa  written  me  the  following  short  description  of  the  country, 
lich  gives  an  idea  of  its  physical  features.  The  accounts  of  the 
me  district  in  the  Journals  of  Rajah  Sir  James  Brooke  also  indicate 
at  it  is  a  sort  of  paradise  for  land- shells,  where  numberless  new 
ecies  are  yet  to  be  found  with  proper  search  at  the  proper  season, 
id  when  the  hill-ranges  are  thoroughly  explored. 
"  The  *  plain  '  at  Labnan  is  simply  an  open  grassy  space  bordering 
1  Victoria  Harbour  and  representing  the  original  clearing  of  the 
ttlement.  It  is  composed  partly  of  sea-sand  and  partly  of  old 
angrove-mud  and  is  intersected  by  ditches,  which  are  often  quite 
y  in  the  fine  season,  and  in  the  rainy  season  are  alternately  filled 
ith  rain-water  and  with  brackish  or  even  purely  salt-water  according 
the  state  of  the  tides.  The  plain  seems  to  have  been  originally 
rampy  and  covered  with  mangroves  and  white  Casuarines  on  the 
ndy  portions.  The  Busan  Hills  are  situated  perhaps  a  dozen  miles 
om  the  sea  as  the  crow  flies,  between  Tegora  and  Kuching  in  Sarawak, 
hey  atUin  an  elevation  of  about  500  feet,  and  are  covered  with  old 
rest  and  the  usual  lower  undergrowth,  except  where  the  scarps  are 
►0  steep  to  admit  of  the  lodgment  of  soil  or  of  decaying  vegetation, 
be  rock  is  compact  limestone,  the  surface  of  which  is  much  fretted 
y  the  action  of  the  rains,  and  where  not  exposed  to  direct  sunlight 
I  usually  covered  to  a  greater  or  less  degree  with  a  variety  of  mosses. 
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Siie:  maj.  diam.  39»  tnb^  20;  alt.  axis  13*5;  bodj-whoil  alt. 
18*25  millim, 

HuL  Molu  Hills  {Mr.  Hose;  colL  flunffm/ord). 

OxAy  o»e  specimen,  Tlua  is  tlie  most  distinct  species  as  compird 
with  C.  born eensis  th&t  I  have  yet  had  to  describe.  1  have  imtn^d  it 
after  the  E.E.K  CVs  stennjer,  which  hbs  with  the  fleet  niuler  Rinr* 
Admiral  Sir  T,  Cochrane. 

Leptofoma,  Blanf. 

7-  Leptopoma  sicolor,  Pfr, 

Cyciosioma  bicQlor,  Pfr-  P,  Z.  S.  1852,  p.  145,  pL  xiii,  fig-^' 
Mait*  u.  Cbem.  Conch  .-Cab,  ed*  ii.  p,  37  4  ^  pL  ilm*  ^* 
25-27. 

Leptopoma  bicolor^  Reere,  Conch.  Icon,  pi.  ii.  lig.  13  (1862). 

Hab,  Uoknown.  In  British  Museum.  Borneo  according  to  PfA^ 

8.  Leptopoma  I.OWI,  Pfr» 

Leptopama  hwi,  Pfr.  P,  Z.  S.  1853,  p.  70 ;  RecTc,  Conch.  T  -  ^ 
pL  vii.  £g.  38*. 
.    //a£.  Dab  at  Island  (Everett)  ;  Labuan  (Low)* 

8  ^.   Leptopoma  sif/natitm^  Pfr. 

CycloMtoma  (Leptopoma)  ii^natumy  Pfr.  P.  Z.B*  1856,  p,  33 H - 

Leptopoma  npmtum^  Reeve,  Conch,  Icon,  pi,  vii.  fig,  40. 

Hak  Borneo?  {PJr.). 

In  British  Museum  collection. 


9,  Leptopoma  seeicatcm,  Pfr* 

Cychstoma  (Leptopoma)  sericatum,  Pfr.  P.  Z.  S,  1851,  p,  24^ 

Leptopoma  ser  teat  urn.  Reeve,  Canch,  Icon.  pL  r,  fig,  26- 

Hah*  Usukan   Island,   Niah    Hills,   Sarawak,   Basau  Hills,  1— ^^1 
Island,  Tiga  and  Karamon  Island  {Everett). 

Aa  Issel  points  ont,  the  varieties  of  this  species  are  numerous  ^  he 
gives  five,  hut  I  observe  a  certain  constancy  in  those  from  diflfe-r^a' 
localities. 

In  the  collection  before  me  there  are  96  from  Tiga  Island.  S^  of 
which  are  quite  white^  with  uunierons  fine  very  pule  grey  l»3rt4 
var.  E  of  Is&e] ;  in  1 2  the  shell  has  a  general  pale  brown  appearan^t 
from  the  bands  being   dnrker  and  crossed  by  transverse  liues  of  t/i<* 
same  colour,  near  var.  B  of  Isseh 

From  Karamon  Island  there  are  3  specimens  similar  to  var.  B. 

From  the  Niah  Hills  76  specimens  are  sent;  in  all,  more  orles$, 
the  baridiitg  is  conspicuously  marked,  and  in  fi8  the  bands  are  mrt^ 
and  regular,  var  B  ;  3  are  like  var.  U  of  Issel  (MolK  Bora,  fl  ^* 
fig.  12),  with  one  broad  band  on  the  pert}ihery  ;  while  5  are  iiol^- 
brown,  the  spiral  ribbing  strong,  near  var,  A  of  Issel, 

From   Sarawak  proper,  8  specimens  present  a  violet  tioge,  «fc 
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in,  the  banding  obsolete,  and  one  is  ornamented  with  a  single 
rk  narrow  band  on  the  periphery. 

Another  box  from  Sarawak  contains  13  specimens ;  2  are  large,  of 
I  violet- tinted  variety,  the  rest  are  small  in  size ;  8  have  a  greenish 
t  and  finely  banded  olivaceous,  2  are  quite  white  with  violet  apex, 
las  a  single  very  broad  dark  band. 

From  the  Busan  Hills  7  are  similar  to  those  from  Sarawak,  last 
ntioned,  greenish  tinted. 

Four  came  from  Usukan ;  2  are  like  var.  B  from  Tiga  Island,  but 
aller  ;  2  are  exactly  like  var.  C  of  Issel  (pi.  vi.  fig.  10). 
From  Low  Island,  Mantanani  group,  the  form  differs  most,  having 
raised  spiral  ribbing,  rather  large  in  size,  delicate,  thin,  pale, 
insparent  shells ;  var.  £  of  Issel. 

9  a.  Leptopoma  wallacei,  Pfr. 

Compared  with  the  example  in  the  British  Museum. 
This  banded  species  occurs  in  Dr.  Hungerford's  collection.     It  is 
ly  a  variety  of  X.  sericatutn,  with  a  broad  band  above  the  periphery ; 
her  shells  may  be  picked  out  with  the  band  below  it. 

10.  Leptopoma  un datum,  Metcalfe. 

Cyelostoma  undatum,  Metcalfe,  P.  Z.  S.  1851,  p.  71. 
Leptopoma  undatum,  Reeve,  Conch.  Icon.  pi.  iv.  fig.  21  (1862). 
Hab.  Sarawak  {Everett). 

Leptopoma  hourguignati^  Issel. 

Leptopoma   bourguignati,    Issel,    Moll.   Born.    Ann.    Mus.    Civ. 
Geneva,  p.  428,  pi.  vi.  figs.  7,  8  (1874). 
Hab.  Sarawak,  2  examples  (Doria  and  Beccari). 

Leptopoma  subconicum,  Pfr. 

Leptopoma  eubconicum,  Bock,  P.  Z.  S.  188),  p.  634. 

Hab.  Mindai  (Carl  Bock). 

Leptopoma  massena^  Less. 

Leptopoma  massena,  Bock,  P.  Z.  S.  1881,  p.  634. 

Hab.  Mindia  (Carl  Bock). 

Leptopoma  duplicatum,  Pfr. 

Leptopoma  duplicatum.  Bock,  P.  Z.  S.  1881,  p.  634. 

Hab.  Borneo  (Carl  Bock). 

Leptopoma  whiteheadi,  E.  A.  Smith. 

Leptopoma  whiteheadi,  £.  A.  Smithy  Ann.  &  Mag.  Nat.  Hist, 
er.  5,  vol.  xx.  p.  133  (1887). 
Hab.  Northern  Borneo  (Whitehead). 
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LAaocMEtLOfi,  Blanf, 

Although  ihe  notch  at  tbe  sutural  margin  of  the  perlatmne  ii 
rery  small  and  less  apparent  than  in  the  typical  Indian  speeiw,  yet 
it  is  there,  and  in  all  characters  agrees  with  the  genus  Lagochiliu 
as  deacribed  by  W,  T*  Blanford« 

1  h  LAGocEieiLUs  DIDO,  D*  sp.     (Plate  XXXlXii  %,  5,} 

Shell  turbinate,  rather  thin»  umbilieated  narrowlf ;  pcdptfirc 
cohered  with  a  stony  epidermis,  smooth,  with  a  distinct  rib  du  the 
periphery,  extending  on  to  the  penultimate  whoH :  colaor  nmh^r- 
browu ;  spire  high,  sides  flat;  apex  pointed;  suture  impressed; 
witnrls  (),  moderately  convex^  the  ias^t  subangulate,  and  aogulttt 
helow  round  the  umbilicus  i  aperture  circular,  subvertical ;  ptri* 
stame  double,  with  a  slight  sutural  notch,  the  outer  lip  iligbtlf 
expanded  and  reflected  at  rigbt  angles. 

Size:  niaj.  diam.  Ul*t>;  alt.  axis  7'0;  diam.  apert.  5*^  aiillim. 

Operculum  not  preserved  in  the  only  two  specimens  before  me. 

Hab.  Niah  Hills  (X  Sverett). 

I  have  named  this  shell  after  U.M.S.  '  EKdo/  the  offiem  Pii 
crew  of  which,  on  the  first  occitpation  of  Sarawak  by  Bajah  Brwtfi 
did  good  serrice  in  the  auppre&siou  of  the  pirates  who  then  icfeatcd 
those  waters. 

12,  Lagocheilits  keppel],  d.  sp.     (Plate  XXXIX,  %  4) 

Shell  globosely  turbinate,  rather  soUd,  translucent^  closely  nnm^' 
cated  ;  sculpture  a  thick  epidermb  set  with  very  fine  short  haU^i 
5  or  6  dehcate  longitudinal  Urate  ribs,  crossed  by  regulir  dUitJH^ 
raised  striep ;  colour  dull  ochraceous  ocbre,  apex  dark ;  spire  lugt 
aides  flat ;  apex  fine ;  suture  moderately  impressed ;  whorls  H* 
rounded;  aperture  circular,  nearly  vertical;  peristome  double,  i(i»^ 
continues  simple,  with  a  very  minute  notch  showing  witliiti  ^** 
aperture;  columeUar  margin  rounded,  the  outer  lip  sligbtlj  ""^ 
fleeted. 

Sizer  nraj.  diam.  8'25,  min.  6'75;  alt.  axis  6*0  millim. 

Operculum  thiji,  flat*  transparent,  spiral  of  about  8  turns* 

IlaL  Niah  Hills  {A.  Everett). 

This  shell  is  named  after  Captain  the  Honourable  Henry  Kepi*^ 
of  tlie  'Dido/  whose  name  occurs  often  in  the  early  hist^i?  ^ 
Sarawak  and  that  part  of  Borneo. 

13.  Lagocheilus  MUNPYAwtJs,  u,  sp.     (Plate  XXXIX*  flg^  ^ 

Bhell  dextral,  moderately  soUd,  conical,  closely  omhilicsie*^  * 
sculpture  very  mhiute  transverse  siriDe,  with  at  distant  iutervils  * 
fine  costulate  rib,  verj*  conspicuous  in  the  very  youug  ^li*^'"' 
becoming  obliterated  with  age  i  four  fine  spiral  Hras  orimmeut 
last  whorlj  with  one  below  tlie  periphery,  very  minute  short  li»i* 
are  given  off  from  the  points  of  intersection  of  the  hrate  baoJi  &o* 
the  transverse  ribj  but  these  are  lost  as  the  sheU  grows  altlerj 
colour  pale  oUvaceous,  crossed  by  transverse  bands  of  dark  Hre^ 
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"own ;  spire  conic ;  apex  rather  sharp ;  sutare  impressed ;  whorls  5, 
lies  coDvex ;  aperture  circular,  milling  white  withiu  ;  peristome  iVi- 
stinctlj  double,  the  outer  lip  slightly  expanded,  with  a  very  small 
>tch  at  the  sutural  margin ;  columellar  margin  rounded. 
Size :  maj.  diam.  3*20 ;  alt.  axis  4*0  millim. 
Operculum  flat,  thin,  horny,  transparent,  multispiral. 
Edb.  Busan  Hills  {A.  Everett). 

Craspedotropis,  Blanf. 

14.  Craspedotropis  barbatus,  Pfr. 

Cyelostoma  (Leptopoma)  barbatum,  Pfr.  P.  Z.  S.  18.55,  p.  104. 
Leptopoma  barbatum,  Ileeve,  Conch.  Icon.  pi.  vii.  fig.  42  (18()2). 
ffab.  Niah  Hills,  Sarawak  (A,  Everett). 
This  is  very  close  to  C.  metcalfi,  Issel. 

Craipedotropis  bellultu,  v.  Martens. 

Cyclophorua  bellulus,  y.  Martens,  Monatsber.  d.  Berlin.  Akad. 
)65,  p.  52  ;  Preuss.  Exped.  Ost-Asien,  Die  Landschnecken,  p.  104, 
.  ii.  tig.  18(1867). 
Hab,  Near  Bengkajang,  Pandon  Mountain. 

Craspedotropis  metcalfi,  Issel. 

Cyclophorus  metcaifei,  Issel,  Moll.  Born.  Ann.  Mus.  Civ.  Genova, 
.  p.  432,  pi.  Ti.  figs.  4-6  (1874). 

Craspedotropis  confluenSj  Pfr. 

Cyclophorus  confluens,  Pfr.  P.  Z.  S.  1860,  p.  140  ;  Reeve,  Conch. 
»n.  pi.  XV.  fig.  69(1861). 

Pterocyclos,  Benson. 

15.  Pterocyclos  lowianus,  Pfr. 

Pterocyclos  lowianus,  Pfr.  P.  Z.  S.  1863,  p.  526. 
In  Dr.  Hungerford's  collection.     Very  similar  to  Pt.  tenuilabiatus. 
his  species  has  never  been  figured. 

16.  Pterocyclos  tenuilabiatus.     (Plate  XXXV.  figs.  4,  4  a.) 

Oyclostoma  tenuilabiatum,  Metcalfe,  P.  Z.  S.  1851,  p.  71. 
Pterocyclos  tenuilabiatus,  Reeve,  Conch.  Icon.  pi.  i.  fig.  5  (1863). 
Pterocyclos  anomalus,  Reeve,  Conch.  Icon.  pi.  v.  fig.  27  (1863). 
The  type  is  in  the  British  Museum. 

17.  Pterocyclos  sumatranus,  v.  Martens. 

Pterocyclos  sumatranus^  v.  Martens,  Monatsber.  Berlin.  Akad. 
864,  p.  115;  Preuss.  Exp.  Ost-Asien,  Die  Landschnecken,  p.  115, 
il.  i.  fig.  5  (1867). 

Pterocyclos  endcedaleus,  Crosse,  Journ.  de  Conch.  1869,  p.  187> 
t  1871,  p.  67,  pi.  l.fig.  2. 

18.  Pterocyclos  labuanensis,  Pfr. 

Pterocyclos  labuanensis,  Pfr.  P.  Z.  S.  1863,  p.  525. 
This  species  does  not  appear  to  have  ever  been  figured. 
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l[>.    PtEllOCYCLOS   MIKDATENSIS,  Bock. 

Pteroctfdos  mmdaienM,  Bock,  P«  Z*S.  1981,  p. 
Neftr  F,  ioweannSi  Pfr,,  but  larger. 


634. 


20*  PtERocYCLOs  NtAHENsis,  n,  gp,  (PUte  XXXV.  figs,  tJ,  3fl*) 

Shfll  dextml,  discoid,  very  widely,  perspectiFelv  ambilicat^; 
sculpture  a  I  hick  epidermis  ^  crossed  by  slouy  liii^s  of  growtb ;  cqIoui 
umber^browu,  with  tiarrow  ngza^  markings  crossing  tbe  mhxU  At 
regular  iDtervals ;  npcii  not  rai<§ed  above  the  succeeding  whorls ; 
suture  sballuw ;  whorls  5,  subaugulaie  at  the  periphery,  mi\i  i 
raised  rib  upon  it,  two  similflr  less  defined  ribs  abo?e  and  three  ott 
the  uuderside  ;  aperture  circular,  very  oblique  ;  peristome  doublet 
inner  continues  sruiple,  the  outer  much  ezpauded  and  reflccled,  pr^ 
ticularly  on  the  upper  margin,  where  it  forms  ooe  strong  sulurAl  Mt 
which  a  very  slight  further  dei-elopment  would  convert  into  a  tube, 
it  theu  falls  over  iu  front  formiug  a  frontal  lappet,  with  sinoite 
edge. 

Size:  maj.  diam.  27*75|  min,  23*0;  alt.  ajcis  5',7  ;  bodj^wboil 
11 '5  tniUim. 

Operculum  dark  brown,  multlspira!,  mth  coarse  raised  edgei  io 
front,  deeply  concave  below, 

liak  Niah  ULlls  {A.  Evereii). 

This  species  is  very  like  P,  cucuUu^  at  firat  sight,  bui  its  keeled 
and  ribbed  whorls  and  the  very  different  form  of  the  winged  expaniioo 
of  the  peristome  separate  it, 

A  shell  very  similar  occurs  in  the  Molu  Hills,  It  differs  in  thfff 
particulars,  viz,  in  the  form  of  the  wing,  being  less  de¥ebpcd  into  tbf 
tubular  form  ;  in  tlie  apical  wliorb  being  depressed  below  thesucceeti' 
ing  whorls  j  in  the  coloration  being  of  a  darker  tiut  with  browser 
zigzag  blotch ings.  This  I  distinguish  as  var,  depreuus.  This 
shell  was  first  found  by  Mr,  Bo3£:aU  and  given  to  Dr*  Hungiei^orii 
who  presented  a  specimen  to  the  British  Museum,  which  I  have  stfo- 

21,  PtERocYCLos  C0CDLLtr%  D.  sp,  (Plate  XXXV-  %s.  2|2tf.) 

Shell  dextral»  flatly  discoid,  very  amply  and  perspectively  ym^^' 
cated;  sculpture  a  thick  epidermis' with  fine  lines  of  growth  ;  ^^^^ 
pale  sienna,  with  broad  flame-like  zigzag  markings  crossing  ^^ 
whorls  transversely ;  apex  perfectly  flat ;  suture  impressed ;  wji*^™ 
uearly  5,  rounded,  rather  rapidly  increasing;  aperture  q^^M^^' 
circular  i  peristome  double,  the  inner  continuous,  stmplep  the  ^'^^^^ 
sharply  reflected  aud  increasing  in  breadth  ou  the  outer  margin,  ^^^ 
the  upper,  where  it  droops  over  into  a  cowl-like  shape,  having  ^^ 
single  deprcasion  or  fold. 

Size;  maj.  diam,  26*0,  min,  22"0i  alt.  axis  5%7 ;  dtsffl^  *P" 
S'5  millim* 

Operculum  very  dark  brown,  multispiral,  with  raised  t^%^' 

Hah.  Niah  Hills, 

Pterocyclos  eudtedalm^  Crosse,  Jonrn.  Couch,  xvii.  1869,  p*  ^^^* 
Hab.  Borneo. 
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Pierocyelos  planorbulns.  Lam.  Encyd.  M^th.  pi.  461.  fig.  3. 
Hab.  Borneo? 

OpiffTHOPORUs,  Benson. 

22.  OPIffTHOPORUS  BICILIATUS,  MoUSSOH. 

Pterocyclos  bicUiatus,  Mousson,  Moll.  v.  Java^  p.  49,  pi.  xx. 
^.  9;  Reeve,  Conch.  Icon.  pK  iv.  fig.  17  (1863). 
Cyclastoma  taylarianum,  Pfr.  Zeitschr.  f.  Malak.  1851»  p.  7; 
[art.  a.  Chemn.  Conch.-Cab.  ed.  ii.  p.  288,  pi.  xxxviii.  figs.  27-29. 
Cyclo9toma  {Pterocyclos)  charbonmeri^  Recluz,  Journ.  de  Conch. 
^51,  p.  214,  pi.  ▼.  figs.  12,  13. 
Cyelostomus  tpiniferum^ilLoTeXtit  Jonrn.  de  Conch.  1861,  p.  177. 

Opisthoporus  latistrigus,  ▼.  Martens. 

Cyclotus  latistriguSf  v.  Martens,  Monatsber.  d.  Berlin.  Acad.  1864, 
116. 

Opisthoporus  euryomphalus,  v.  Martens  (not  Pfr.),  Preuss.  Exp. 
st-Asien,  Die  Landschnecken,  p.  Ill,  pi.  1.  fig.  6  (1867). 

23.  Opisthoporus  euryomphalus,  Pfr. 

Cyclostoma  (Opisthoporus)  euryomphalus,  Pfr.   P.  Z.  S.    1856, 
337. 

Pterocyclos  euryomphalus.  Reeve,  Conch.   Icon.  pi.   v.  fig.  29 
1863). 
CompanHl  with  type  in  Cuming  Coll.,  Brit.  Mas. 

Opisthoporus pertusust,  Morelet. 

Cyelostoma  pertusum,  Morelet,  Journ.  de  Conch,  iz.  p.  177 
1861). 

Cyclostoma  spiniferum,  Morelet,  Journ.  de  Conch,  ix.  p.  177 
1861). 

24.  Opisthoporus  pterocycloidbs,  Pfr.  (Plate  XXXV.  figs. 
»5a,  5  6.) 

Cyclostoma  pteroeycloides,  Pfr.  P.  Z.  S.  1854,  p.  300. 
Ptereyclos  anomalus.  Reeve,  Conch.  Icon.  pi.  v.  fig.  27  (1863). 
Var.  quite  plain. 
Hab.  Niah  Hills  (A.  Everett). 

25.  OpifiTTHOPORUS  BIROSTRIS,  Pfr. 

Cyclostoma  birostre,  Pfr.  P.  Z.  S.  1854,  p.  300. 
This  species  is  in  Dr.  Hungerford's  collection :  it  does  not  appear 
»  hsTe  been  figured  anywhere. 

Opisthoporus  rostellatus,  Pfr. 

Cyclostomus  rostellatum,  Pfr.  Zeitschr.  f.  Malak.  1851,  p.  8; 
[art.  u.  Chemn.  0)nch.-Cab.  p.  289,  pi.  xxxviii.  figs.  30-34. 

Pterocyclos  rosteUatus,  Reeve,  Conch.  Icon.  pi.  v.  fig.  25  (1863). 

lo  Brit.  Mus. 
'roc.  Zool.  Soc— 1889,  No.  XXIII.  23 
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Rhiostoma,  Benson. 
26*  Reiio6Toma  CAVEitN^,  n.  sp.   (Plate  XXX VL  fig*-  I*  I  o  ) 

Shfll  dextral,  discoid,  rather  solid »  very  widely  and  pei^peciiveW 
nmbilicateil  ;  sculpture  smoothpWkh  liiie  transverse  lines  of  j[;TOwih; 
colour  ]ia!e  uinber-brnvvu  ;  spire  just  r?vispd  above  last  wborl ;  »!»*l 
Unt  ;  BUtiue  w?il  iinpreg-ed  ;  whorb  4,  well  rounded,  tbe  tastsepi- 
rated  from  the  others  for  a  distance  of  4  millim,,  the  sutural  tube  lyittf 
about  midway,  rather  nearer  to  the  aperture,  it  is  »hort  and  recttrred ; 
aperture  circular,  oblique ;  peristome  double,  inner  simple,  contiimoui, 
the  outer  espanded  on  the  exterior  margin  and  into  a  very  sli|ht 
wing  at  the  suturat  side. 

Size:  tnaj.  diani.  15'0,  min.  10*5;  nit,  ana  3*23;  diain- body- 
whorl  6  0  mill  int. 

Operculum  muUi spiral,  shelly  in  front  and  dighlly  coavex,  double, 
horny,  polished,  multispiral  at  inner  side. 

Hub.  Sarawak  proper. 

The  first  specimens  sent  home  by  Mr.  Everett  were  four  in  numWr, 
obtained  when  making  excavations  in  certain  caves  in  the  lime^ttJEie 
formation,  and  marked  Cave  A,  The  specific  name  ts  only  gi^'pfi  i" 
allusion  t^^  thia  work,  not  that  the  species  habitually  lives  fn  stich 
f>laoes.  These  are  somewhat  larger  than  the  one  described  a»d 
figured,  being  in  major  diam.  19  millim.,  minor  diam,  14  niillim. 

27.  Rhiostoma  g^ef4DOLEN^  n,  9 p.  (Plate  XXX V[.  figs.  2^ 
2a) 

Shell  dextral,  globosely  discoid,  solid,  openly  nmbilicated ;  aculptiafe 
a  thick  finely  striate  epidermi^i ;  colour  dark  umber-brown,  with 
transverse  bands  of  a  darker  colour,  towards  the  apex  zigzag  biw 
are  seen  where  thia  epidermis  has  come  off;  spire  low;  apex  papilk- 
form  ;  suture  well  impressed  ;  sutnral  tube  2  milUm,  in  length,  tailor- 
ing and  directed  forward;  whorls  4\,  rounded,  the  last  sepamted 
from  the  other  whorls  from  the  base  of  sutnral  tube;  aperture 
circular ;  peristome  double,  the  inner  lip  thin  and  coutinuoiii,  ll'^ 
outer  expanded  and  reflected  on  the  outer  margin, 

Sizet  maj.  diam.  15'25,  min.  W'l-^;  alt.  axis  5*0;  diam.  bod v- 
whorl  7^^  millim. 

Operculum  thin,  flat,  smooth,  multispiral,  and  shelly  in  front* 
smooth  and  hornv  behind^  with  a  central  circular  hole* 

Hah.  Niah  Hills  (.^1,  E^tretl). 

Only  one  specimen  in  the  coUection,  which  is  qnite  diatiact  fbm 
all  other  species  of  this  genus  from  Borneo  in  its  more  closely  miin«i 
and  globose  form. 

28.  RhIOSTOMA  HtlNGERFORDI,  H.  ftp. 

Shell  discoid,  umbilicated  j  colour  rich  dark  madder-brown,  cros^*^ 
with  Ijroad  regular  V<shaped  markings  for  4  whorls,  where  the  rini 
of  an  old  aperture  is  seen  ;  in  front  of  this  the  markings  are  i^ 
dt  vrlcjped  ;  spire  perfectly  flat ;  apex  papillate,  scarcely  rai^  ib<i« 
the  smceeding  whorb  ;  suture  well  impressed,  the  tube  small,  iiclberiii|; 
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rig  the  pcttultimate  whole,  curvetl  clown  war  J  nml  pointed ;  whorls  4, 
Ihiliiided,  the  last  leaving  the  penuliimHte  at  the  sutural  tube  7  iTiilliTTK 
from   the  aperture ;    peristome  double,   the  outer   thin   and   much 
expanded  at  right  an^^lea  to  the  whorl. 

Ske:  maj.  diam*  23-0,  min*  16S0;  alt*  axis  4'0;  body-whorl 
nh.  9*5  niillim. 

ffaB.  Borneo  (colt  Hunrferford). 

This  shell  is  in  Dr.  Hungerford's  collection  and  wai  sent  to  him 
from  the  Molu  Hills  by  Mr.  BnxnlL 

29.  Rbiostdma  iris,  n.  sp* 

Shell  depresj*ediy  turbinate,  openly  and  perapertively  umhilicated  ; 
eolonr  deeji  ochre^  with  regukr  xiginaf  bands  of  ruddy  browu  crossing 
the  whorls ;  spire  just  raised  above  the  last  whorl  j  npex  blunt ; 
siuurc  well  ini  pressed ;  whorb  4,  rounded,  the  laiit  ieparated  from 
the  pentdtimate  for  about  ij  millim.  from  the  aperture,  where  the 
i^utural  tube  xhe^^  this  is  short,  horizontal,  and  directed  forwards  ; 
uperture  oblicjue  ;  peristome  double,  continuous,  inner  simpk,  outer 
expanded  at  right  ansles  to  the  bodv- whorl,  more  particularly  oii 
the  outer  margin^  and  incretising  to  a  crinkled  expansion  or  wing  on 
the  upper  margin  and  directly  in  front  of  the  sutural  tube,  this  wing 
termijiales  abruptly  on  the  columetlar  side. 

Si^e :  maj.  diam.  lS'25j  mln,  14*0^  alt.  axis  5*75  millimi 

OpeFcntum  with  a  smooth  central  spot,  multispiral,  shelly,  flatly 
eoncave. 

Hah.   Borneo  (colL  Ilun^er/ard). 

The  exact  locahty  where  this  shell  waa  collected  is  not  known  to 
me,  but  it  ia  distinct  >Tom  all  the  other  species  with  which  1  am 
acqttaiuted. 

CifCi-oTus,  Swains. 

Dr.  Ed.  T,  Martens,  after  separating  the  American  forms  under 
Troschel's  genus  ApermtQtna^  divides  this  genus  (as  represented  in 
ladia  and  the  Malay  Archipelago)  into  four  very  distinct  groups, 
baaed  on  the  shell  characters.  The  differences  that  exist  are  not 
sufficient  to  found  new  subgenera,  and  I  follow  his  grouping  won 
because  it  is  certainly  an  aid  to  the  tdenti&cation  of  the  species. 

Ist  Group*  C^chti  pterocyctoidei. 

Shell  of  depressed  form,  widely  umbtlicate,  with  the  peristome 
reflected,  forming  a  more  or  less  well-developed  wing  above. 

30.  Cyclotus  boxalli,  d.  sp*     (Plate  XXXVL  figs.  4,  A  a,) 

Shell  dextral,  discoid,  very  openly  and  perspectively  umbilicated ; 
sculpture  a  thick  epidermis  with  tine  lines  of  growth  ;  colour  rich 
dark  madder-brown  ;  spire  papillate  ;  apex  slightly  raised  above  the 
IftBt  whorl ;  suture  deeply  impressed  ;  whorU  5,  well  rounded,  regu- 
larly increasing  ;  aperture  oblique,  circular  ;  pemtome  double^  inner 
very  thin,  simple,  continuous  on  columellar  margin  with  the  outer 
Up,  this  liist  gradually  expanding  and  reflected  on  the  lower  and  outer 
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marpn  nt  right  ftticWa  to  tbe  iKidr-whorl,  and  at  last  forming  a  Ait 

brrad  whig,  with  a  shflUow  fold  near  the  suture. 

^itet  tnaj.  diam*  28 v 5,  mill,  21*25:  ah.  axis  6*5  milliixi* 
Operrnhim  shell?  in  front,  irulfispirril,  haTin^  the  ajipenmnce  of 

a  strap d  of  rope  coili^d  on  itself,  ihin^  flat,  and  horny  on  tbf  inner 

aide. 

HaL  Molii  Hilk(R,  Eun^frforft), 

31*  Cyclotus  TRU¥iANENsis,  n.  sp.    (Plate  XXXVL  figs. % 5a,) 

Shell  discoid,  very  widely  umbilicated  ;  all  the  whorls  ihowing; 
Btulpture  a  thirk  epidermis,  '^ith  lines  of  growth  ;  cnlourffark  xmht- 
hrowTi,  wiih  a  few  small  spls^Uingi  of  cchre;  spire  ftntly  depre^sfd; 
ape^t  fcarcely  rising  a  hove  the  last  whorl ;  eolure  imprefsed;  wlKtrl* 
5j  rounded,  the  last  slight ly  descending  \  aperture  circular,  oUiqut; 
peristDme  douhle,  inner  simple^  continuous,  the  outer  slightly  reflfctfil. 
graduRlly  expanding:  towards  the  marpin,  forming  at  the  iolun:  I 
small  wing,  which  is  attached  fo  the  penultimate  whorl. 

Size  (of  shell  drawn):  maji  dtam.  ]8'5,  miu.  15  0;  alt,  iiii^i; 
dianii  aperture  7'80  millim. 

Size  (largest  in  collection):  maj.  diam,  22*5»tQiti,  17*5;  alt.  iixis3H}; 
diam,  aperture  9  0  millini. 

Operculum  shelly  in  front*  flfltly  concaTe,  with  a  smill  fttitnl 
cirenlar  depression,  homy  at  hack,  surface  flat. 

Huh.  Trusan  Island  {A*  Everett), 

This  shell  without  its  operculum  might  on  a  casual  e^amiii*tioii 
he  referred  to  Pierocycloa  tenuifahiaiui,  Metcalfe ;  hut  it  my  "* 
distinguished  from  this  latter  by  its  closer  umhilication  and  by  tbe 
last  whorl  not  descending  so  rafudly.  It  is  remarkable  to  W  t*^ 
shells  so  Tcry  similar,  and  yet  showing  so  wide  a  difference  in  tnf 
form  of  the  operculum. 

Pterocyctos  tenminhtaius  is  quite  plain  in  coloration,  while  €f^^^ 
truianeTms  shows  bands  of  pate  zigzag  markings* 

2nd  Group*    Cyckti  marfn^raiL 

Shell  more  or  less  turbinate,  narrowly  umbilicate,  sniootlij  *i^n 
marbled  or  Hne  zigzag  markings. 

Ctf  dolus  amboinensiat  Pfr. 

Cyclophorus  amboinensia^  Pfr.  P,  Z.  S*  1B52*  p*  144* 

Cy dolus   amtoirtensrh.  Ton   Martens,   Preuss*  Exped*   Oit-Asi*^' 

p,  121,  pL  li.  figs.  4,  5. 

Hah.  Borneo.     In  Cuming  collection,  Brii*  Mus* 

Tills  locality  is  doubtful ;  yon  Martena  gives  it  from  the  Molyf^ 

only,  Amboina,  Burn,  &c. 

3rd  Group.   Cycfoti  suturafes. 

Turbinate  shells,  openly  nmbilicate,  plain  in  coloration,  the  1*** 
whorl  shgbily  separated  from  the  antepenultimate.  FeriatflTne 
simple,  not  reflected  at  all, 
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Cffdctus  ptychorapAe,  v,  Martena. 

Cfcltftus  ptijthoraphe^  v.  Mrtrten^s,   Monatsber  d.  Berlin.  Akad. 
64,  p.  117;  Preu-ss,  EsfieJ.  0*t-Asicn,  Die  LaiuUchnecken,  p.  125, 
ii-%  U  (1867). 
HuL  SingkawRiig:,  Borneo ;  rare  (tj.  Martens)* 

32,  Cyclotus  LiNiTua,  n.  sp*     (Plate  XXXVL  fig.  3*) 

Shell  globo*«*ly   turbinELte,  rather   openly   umbilicated  ;  sculpture 

?  first  two  spical  whorls  show  distinct  liration,  14  on  the  whorl,  it 

■nee  is  euddeuly  smooth   and   transversely  striated  ;  spire   conic  ■ 

*\  pjipilbte ;    suture   deep  ;  whorls  4,  very  rounded ;    aperture 

fular,  subrertical;  peristome  simple,  not  thickened. 

Siie;   ma),  diam.  7*25  ;  alt.  axis  3*5  miltim. 

Uperculum  shellv  in  i'ront,  multj spiral* 

Unh.  Bu?an  HilU  {A.  Everett). 

Fhere  are  a  large  number  of  specim  ent  iti   the  collection,  all 

fcred  with  a  black  substance  completely  concealing  the  form  of 

^  shell  ;  A  state  so  oi ten  seen  in  certain  species  of  Af^cieus,  and  as  I 

^e  tibserved  in  thojie  that  bare  a  burrowing  habit.     In  this  C^fchtus 

•  she  lb  are  more  completely  coated  than  usuaL     The  drawing  is 

m  one  cleaned  ajter  a  soaking  in  warm  water* 

4  th  Group.   Cydoti  Hratull 

Bhell   turbinate,  with   high  spire,  with  spiral  ribbing;  aperture 
iplej  not  rr fleeted. 

?3.    CVCLOTUS  TEILIRATUS* 

O^clmtoma  triliratum^  Mart*  u.  Cbem.  Conch.^Cah.  ed*  ii.  p,  363, 
ilvii,  tigs.  8-H.K 

Cjfchphoru^  iriiiratMif  Reeve,  Conch.  Icon- pi,  xix.  fig.  96  (1 861), 
U^cimtoma  quadriJUosum^  Ben^oUj  Ann.  &  Mag.  Nat,  flist,  ser.  2, 

p,2;a  (1852), 

Id  )}t,  Hungerfofd's  collection. 

Vyctotus  anguiatu^^  v.  Martens* 

Vycttttus  ang%ilQiu§^  v.  Martens^  Jabrb,  d*  deutsch.  MalakozogL 

tell.  IS74,  p.  5*3. 

Jerbonia,  Blanf« 
H*  JEHOONTA?  BORNE£NsiSj  n*  8p*  (Plate  XXKVI.  figs*  6,  6  a,) 
Shfll  dt^xlral,  pyramidal,  turrtted,  strongly  hrate,  openly  umbili- 
I'd ;  sculpture  5  strung  longitudinal  ribs  on  the  whorl,  the  two 
fjw  and  the  three  abuTe  separated  by  a  wider  interval ;  two  strong 
M'ly  placed  longitudinal  ribs  run  with  the  ungulate  margin  of  the 
bdicus,  and  one  tine  rib  within  it ;  colour  pak  greenish  horny  ; 
re  high  ;  apex  rather  pointed  ;  suture  augulately  opeu  ;  whorls  6, 
pdaily  convex  ;  aperture  o^al,  oblicjue,  not  double  ;  peristome 
I  pie,  with  a  marked  sinuation  or  shallow  noLch  on  the  lower 
Tgin  ;  columella r  margin  rounded  and  sliglitly  thickened. 
*»jx«';  maj*  dtam.  ^'7;  alt*  axis  2*3  miUim* 
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0|>f  renin m  horny »  nmttispirnl,  black- br^wn^  with  a  pale  ceiitit* 
with  a  ceutral  mmute  bollow  sh{?wingdnrk  upon  it,  like  rhebuiritye 
of  a  target. 

Hah.  Bufan  Hilla  {A,  Mver^it). 

I  place  I  his  speciei  in  the  genus  Jtrdonia  with  doaht^  ttieo^icf- 
culum  of  the  S.  Indian  shell  J,  trochlea  being  of  a  deddedlj  cal* 
careous  nature ;  but  unless  the  animal  difTeri*  in  other  respectsjt  is 
not  desirable  to  create  a  new  genus  only  ou  the  single  cliaracUr  ut 
the  operculum. 

Alyc,«us,  Gray. 

Af^etBUJs  httckstelteri,  PIV. 

Afycofitg  hoehstcttcri^  Pfr.  Mnliik.  Bhitt,  \\\.  jk  215,  pi  iiL  fig-  ^* 
(186t>), 

35,  AlyCjKos  sptH4C£LLUMt  Adams  &  Re^ve.     {Plate  XXX^  * 
figs.  6,  6  a.) 

Oychstoma  §pirticefium,  A  da  ma  &  Reeve  j  Zool.  Voy.  Saniar*^«* 
Moll,  p,  56,  pi.  xiv.  tig.  1  (I860). 

This   figure  is  not  sufliciently  good  for  the  identification  of ^ 
specie?,  and  I  have  therefore  given  an  enlarged  drawing  taken  f*^*' 
a  typical  I'pecimen  in  the  British  Miiseum* 

36,  Al^YCiEUS  GALBANUS,  n*  sp.     (Plate  XXXVIL  figs,  I,  I  ^"1 

Shell  dextral,  pyramidal,  <^losely  unibilicated,  the  last  whorl  ah^*^^^^ 
constricted  and  swelling  again  towards  tlte  aperture ;  sculpture 
fine  irregular  transverse  fetriatioup  a  tew  stronger  coBtulale  ^irim 
the  sntnral  tube,  smooth  in  front  of  this  ;  eoluur  pale  yellowish 
green,  dark   on   the  apex;  tpire  high,   conic;  apex  sharp;  sn***^ 
moderately  impressed  ;  sntural  tube  only  0*7  millim.  in  length,  bl  ■^*' ' 
whoris  G,  rather  flat-sided;    aperture   circular;  peristole  doU^*^ '' 
the  outer  much  expanded  on  the  upper  outer  margin  and  formi**^ 
sharp  nick  on  the  columellar  side  ;  cohimcllar  margin  rounded.  J 

Size:   maj.  diam.  6^0;  alt,  axis  475  miilim,  " 

Nffif.  Niah  Hills  (^.  BvtreU). 

There  are  not  many  specimens  of  this  pretty  sliell  in  the  colleci''*^^'' 

37,  AhycMVB  GLo noses,  H,  Adams,     (Plate  XXXVIL  fi^^'    ' 

Jlyceens  ffiobosnss  IL  Adams,  P.  Z.  S,  1870,  p.  794, 
Hab,   Busan,  near  Sarawak,  ^ 

tShell  di'itral,  globosely  pyramidal,  uarrowly  umbilicated;  *e«*i 
ture  very  tine  regular  costuhtion,  quite  smooth  from  snturnl  tul*^/'^ 
the  aperture ;  colour  on  apex  pale  orange^  the  rest  very  pale  wl*'** 
with  a  slight  green  tinge  j  spire  conical,  somewhat  depressed  ;   »p^ 
blunt ;  suture  well  impre'^sed  ;  the  suturat  tube  short  and  club-i)^*^'' 
whorh  4,  sides  very  c*aivei,  the  last  but  very  slightly  const ri ctra ; 
aperture  circular ;    peristome  double,  the   outer  lip  much  expajic^*^ 
on  the  columellar  margin^  covering  the  umbilicus. 
Hize:   imy  diam.  3"U ;  alt.  axis  2^U0  millim, 
Htrit.  Sarawak  propt-r  and  Busan  llilb. 
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This  18  the  Bornefui  representative  of  the  Indian  Alyc€eus  gra- 
iicus  and  A,  oiiphorug ;  there  is  a  large  series  in  the  collection. 
I  am  informed  hy  Mr.  Edgar  Smith  that  although  the  British 
nseum  purchased  all  the  types  in  Mr.  Henry  Adams's  collection, 
is  shell  was  not  among  them,  and  that  the  type  is  prohahly  lost. 

38.  Alycaus  uosei,  n.  sp.     (Plate  XXXVII.  fig.  2.) 

Shell  dexlral,  tuhinately  pyramidal,  narrowly  umbilicated ;  sculp- 
re  very  fine  close  regular  costulation,  slightly  better  defined  at  the 
tural  tube,  quite  smooth  thence  to  the  aperture ;  colour  very  pale 
th  a  slight  tint  of  sea-green ;  spire  high ;  apex  pointed ;  suture 
A\  impressed,  the  sutural  tube  fine  and  short ;  whorls  5^,  sides 
nvex,  the  last  with  a  slight  contraction  in  front  of  the  sutural 
be ;  aperture  circular ;  peristome  sharply  edged,  the  outer  lip 
ing  much  expanded  and  rising  on  the  last  whole  but  one  and 
ntracting;  again  on  the  inner  margin  ;  columellar  margin  circular. 
Size:  maj.  diam.  575;  alt.  axis  6*25  millim. 
Hab.  Busan  Hills  {A.  Everett). 

39.  ALYCiBUS  EVERETTi,  n.  sp.     (Plate  XXXVII.  figs.  5,  5  a.) 

Shell  dextral,  not  depressedly  tubinate,  widely  umbilicated ;  scalp- 
re  quite  smooth  above,  close  costulation  at  sutural  tube,  gradually 
creasing  to  a  few  distant  very  minute  striae,  fine  close  costula- 
^u  within  the  umbilicus ;  colour  whitish,  apex  pinkish  brown  ; 
ire  subconic ;  apex  papillate ;  suture  deep,  the  sutural  tube  1  '5 
illim.  in  length,  well  developed  ;  whorls  4,  sides  convex,  the  last 
ghtly  constricted  near  sutural  tube,  then  swelling  and  descending 
wards  the  aperture ;  aperture  oblique  ovate,  angulate  above  at  inner 
»per  margin  of  the  peristome ;  peristome  double,  the  outer  expanded 
ghtly  and  to  its  greatest  extent  on  lower  inner  margin ;  columellar 
irgin  rounded. 

Size :  maj.  diam.  5*0 ;  alt.  axis  2*.)  millim. 
Had.  Niah  Hills  (A.  Everett). 
Only  one  specimen  of  this  species  was  found. 

40.  Alycaus  SPECU8,  n.  sp.     (Plate  XXXVII.  figs.  4,  4  a.) 

Shell  dextral,  globosely  conical,  narrowly  umbilicated  ;  sculpture 
le  rather  distant  ribbing,  stronger  at  sutural  tube  and  more  distant 
terior  to  it ;  colour  bleached  ;  spire  conic ;  sides  flat ;  apex  blunt ; 
ture  impressed,  the  sutural  tube  moderately  long, stout;  whorls 4, 
unded ;  aperture  circular,  angulate  above  near  suture ;  peristome 
•ubie,  outer  expanded  ;  columellar  margin  rounded. 
Size  :  maj.  diam.  3*25 ;  alt.  axis  1*75  millim. 
Had.  In  limestone  caves  at  Jambusan  (A.  Everett). 
I  found  four  examples  of  this  small  species  when  looking  over  the 
ve-earth   sent  home  by  Mr.  Everett ;  it  has  not  yet  been  found 
ing,  but  is  doubtless  abundant  in  suitable  locaHties. 
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DlPLOMMATlKA,  Ben^Q. 

41,  DlPLOMMATINACONCmKA,  H,  Adanis. 
Djplommatma  eoneinna,  H,  Adam?,  K  Z,  S,  1872 

f.rri'f^r'K  *^*^"|^.«"^«1'^  ^^^  from  the  .ery  pecnlirt 
form  of  the  she  I,  .ufhceiit  forita  ide.Uification,  Ld  1  i 
oot  given  an  eniftrged  drawing. 

42.  DiPLOMMATiNA  RUBiccNDA,  V.  Martens. 
Fajnil«^  ru^icynduA,   '-    Mnrtenfl,   Mooatsher.   d.   B 

i'^  fig  i;  \m^!'  ^^'^^  ^''-^^^^^^  ^'^  ^-^^^^- 

Ba/t.  Benkajftiig  nnJ  Singltawang. 

^   43.    DiPLOMMATiNA    ADVERSA,   H.  &  A.  Afl.       (PlaK 

P<mlh»  adver»y,,  H.  &  A.  Ad-ims,  Ann.  &  Mag 
•er.  2,  vit.  p.  6.i(1831).  ^' 

No  figure  liaT.ng  ever  been  giveu  of  this  species.  I  n 
from  a  specimen  received  from  Mr.  Henry  Adams  .on, 
•nd  in  ray  collection. 

44.  DiPLOMMATiNA  BECCARlt.  Issel. 

P"ftl«»  ieccani,  Issel,  Moil.  Born.  Ann.  Mu8.  CiT. 
p.  4-11,  pi.  vi.  flgg.  20-22  (IH74). 

45.  DiPLOMMATiNA    I8SELI,    n.    sp.      (Plate    XXX 

Shell  Bimstr«l,  eloDgately  rusifom,  slijihlly  rimste 
very  t„,e  spnal  liraiion,  crossed  (,y  well-d^fined  remila 
close  c<,stulfltion;  colour  sienrm-brown  ;  spire  high,  taperi 
«pex  fine ;  suture  well  impressed  ;  »borIs  a,  *dea  coot 
llie  Jargest,  tiot  asceuding,  constriction  (fig.  5o)on  side 
behind  Aperture,  where  position  of  operculum  m«v  l.e  see. 
wry  oblique,  oval;  peristome  double,  not  thitkene. 
►rtphtl.v  with  a  tbni  callous  on  the  lut  whorl .  cokmt 
with  a  blunt  rounded  tooth. 

Sizer  maj.  diani.  -J-'J  ;  alt.  axis  4-0  millim. 
IJad.  Sarawak  proper  and  Busan  HilU  (A.  £ivrett\ 
Ihe   species    occurred    also   among    the   ahelU   trom 
deposits, 

'1  his  is  a  very  peculiar  form,  and  much  more  worthy  o( 
distinction  than  /■„^,//«,,  „hich  is  only  a  reversed  U^p/o, 

4  6.  DiPLOMMATiNA  BUSAN ENsis,  n.  sp.    (Plate  XXX  \ 

S'lflls'i'istral,  ovately  fusiform,  somewhat  short :    sen 

oogitudinalHriation.  crossed  by  distant  regular  wel I- marke. 

lioii  ;     colour    urange-bro«i,,  tinrk   nia.lder-brown   on    a., 

tufretcd  ;  apex  pointed  ;  .uture  deep  ;  whorls  (i,  sides  ve 
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Utnmte  &m^»Iej  the  nntepenuhimnte  the  largesst ;  uperture  ovate, 

eftical ;    perUtome   double,  cuiUinHOLi^,  r<^uiicle(l  on    the    oater 

^iii,  aijgul»r  oil  ihe  coluTnellar  aide;    cQlumellar  margiu  oblique 

Atdit  loot!)  small  and  blunt. 

It :  niHj.  diam.  2^0  ;  alt  axH  3'4  milUixi, 

aA,   BusAu  U\]h(J^  Epcreit). 

tily  tvto  speeimeua   found    in   the  collection.     It  belongs  to  the 

p  oF  sinistral  Dipiommatmti  ( Paiaina ). 

^    Dtl*LOMMATlNA    NIABESStS,  n,  gp,       (Plflte    XXXVlll.  figs, 

lell  dextralf  orate,  fusiform,  solidly  built ;    sculpture  smooth, 
fine  costulation   on    the  4    apital   whorls,    but    showing    fine, 
ni  and  indistinct  on   the  penulrtrnate  and  bodj-whorl ;  colour 
amber,  very  ruddy  at  the  apti  ;    spire  alien uate,  sides  fiat ; 
fiharp  I     suture  well    marked ;    whorls   Ht    rapidly  increasing 
the  fifth,  antepenultiriiate  the  largtat,  the  last  rising  near  the 
ture  on  the  penultimate  whorl,    the  con>jirictiou   being  on  thia 
just  behind  the  aperture  on  right  side^    aperture  targe  and 
dly  ovate,  perpendicular ;    peristome  double,   much  thickened 
developed,  sharply  angulate  below  and  nt  the  upper  outer  margin, 
h   »s  sinimtc  as   viewed  from  the  right  aide;    cohnncllar  tooth 
targe  and  strong;,  the  margin  perpendicular, 
se:  maj.  diam,  27  ;  aH>  axis  4"4  milliin, 
ah.  Niah  Hills  (J.  Everett). 

his  is  a  very  beautiful  species  of  this  genus  and  of  a  very  remark- 
fonn,  altogether  different  from  any  with  which  1  am  acquainted. 

^.  DiPLOMMATiNA  fiFiNOSA^  n,  sp.     {Plate  XX XV III.  fig,  1.) 

liell  de}(  trail  elongately  tnrreted ;  sculpture  worn  off;  colour 
pletfly  faded  ;  Spire  high,  attenuate  \  apex  pointed ;  suture 
trate  ;  whorls  0,  the  pennhiniate  aJid  antepenultimate  equal,  last 
nding,  rounded  above,  slightly  angulate  below,  where  in  the  per- 
bhf  11  numerous  spines  were  developed,  the  circular  bases  showing 
re  they  once  projected  ;  aperture  broadly  ovate,  snboblique ; 
itome  doubles ;  outer  lip  rlse^  hnlfway  up  the  pennhiniate  wliorl, 
rin^  it  in  front  ;  colnuiellar  margin  straight,  with  ^' ell-developed 
I  t^oth. 

te :  maj*  diam*  2  9  ;  alt.  axis  G'O ;  diam.  ap.  2'4  millim. 
ab^  Cave  exploration  A  (J.  Everett). 
\m  species  hm  uot   vet   been   found  living,  and  when  it  has  it 

be  an  interesting  discovery^  more  particularly  to  aee  what  the 
I  of  its  spine  i^;  but,  judgiug  from  what  we  now  know  of  those 

ornament  Opisihostoma  yrandi^^pinotum^  they  are  probably 
lar  anrj  curved  and  trough4ike ;  the  perfect  shell  must  be  a 
ly  form. 

}.    DlPLOUMATlNA  RtlBRA,  U.  sp.       (IHatC  XXXVIH.  fig.    7.) 

ivil  sinistral,  rimate,  fuMform,  elongate,  tnrreted ;  sculpture 
itfr,  cloftTf  slightly  raised    tmusverse  costulatiou  \    colour  ricli 
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rtidfi  J  amber ;  spire  high,  sides  slightly  eon  rex ;  apex  jointed ;  lalure 
moderately  im pressed  ;  whorls  7»  sides  flat  on  apieal^  convex  below, 
the  last  rising  od  the  penultimate^  Rntepeiiulcimate  the  {ir|eft; 
aperture  broadly  o?al,  subobUqiie  -  peristome  double,  tLe  outer  thia 
anrl  expanded  ;  columetlar  tooth  small. 

Sbe  :  mnj.  dtain.  3*3;  alt.  ftxis6'4  mdiim. 

BaL  Niah  Hills  (A.  Everett^ 

Fire  specimens  occurred  in  the  collection.  Tins  ti  a  fiDcly 
developed  species  and  one  of  the  largest  from  Borneo. 


Opisthostoma,  Blyth, 
50,  Opistbostoma  grandi-sfinosum,  n.  ip.   (Plate  XXXVU 

Shell  dextrai,  depressedly  pyramidal,  tbin,  gla^y,  transpireiit 
sculpture  amooth^  with  lines  ot  growth ;  the  periphery,  tbe  uppff 
whorb,  and  the  extended  free  portion  of  the  la«^t  whorl  are  Kt  ffith 
curved,  white,  glassy  spines,  the  largest  nearest  to  the  npfrture; 
each  spine  rises  trom  a  tine  tran:^Ter§e  rib^  above  and  heloff  ^^^ 
whorl,  these  nearly  meetiog,  a  gntter-like  fold  is  produced  vhkh 
rises  at  right  angles  with  the  whorl ;  colour  pale  amber  or  sieoDi- 
brown,  with  a  golden  lustre ;  spire  moderately  high,  clinic,  sidei 
convex  ;  apex  rather  sharp ;  suture  impressed  j  wborls  5  lo  the 
constriction,  whence  it  leaTes  the  adjacent  whorl,  and  turns  ihirply 
at  right  angles  upwards  tu  a  diagonal  direction  to  the  npei  of  tl>^ 
ahellp  lying  closely  to  the  spire,  reaching  the  ajtex  it  takea  aoollj^'^ 
sharp  turn  to  the  a]JertuFe,  which  thus  rises  high  above  and  cleir  of 
the  apex ;  aperture  widely  circular,  trumpet-shaped  -  penstonie 
con lin nous,  thin,  simple. 

Size;  maj.  diam.  2*4;  alL  axis  1*9;  length  of  longest  sp"^^ 
I  millim* 

HaL  Niah  Hills  {A.  E^ereit). 

This  IS  certainly  the  most  beautiful  form  of  a  rery  beaotiful  ^"^ 
minute  genus  ofland-shelU,  the  finest  thing  that  has  beea  liisfiii^f^*^ 
for  a  long  time.  It  is  almost  impossible  to  describe  the  ^^^^^^ 
■tructure  of  the  spines  that  cover  it,  rising  from  the  golden-ct)loy^ 
whorls. 


5L  Opisthostoma  deckespignyi,  H.  Adams, 

Fieciosimna  dtcrenpiffnyi^  H-  Adams,  Ann.  ^ 
aer.  3,  xv.  p,  177  (lB*io);  Issel,  MolL  Born. 
Genova,  vi.  p.  A3%  pi.  vi,  fi^^s.  13,  15  (1874 J, 


IIafhaulus,  Pfeiff. 
52,  Raphavlxjs  bombvcijsus,  Pfr- 

Anaulus  tomhycinu^,  Pfr*  P,  Z,  S.  1855,  p. 

male  J    id*  Novit.  Conch*  i.  pi.  xvii,  figs.  12, 


^ 


Gen.  Moll,  ii.  p,  286,  pL  lixmi,  tig.  3  (I8ii8). 
Nab*  Limestone  caves  (A .  Evereti), 


105,  pi 
13;  II 
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•3.  Raphaulub  pfeifferi,  Issel. 

laphmtlus  p/eiferi,  Issel,  Moll.  Born.  Ann.  Mus.  Civ.  Genova,  vi. 

143,  pi.  vii.  fig8.4-6  (1874). 

iab.  In  cave-earth  {A.  Everett). 

)ne  specimen  only. 

PupiNA,  Vign. 

4.  PupiNA  DoaiiB,  n.  sp.     (Plate  XXXIX.  figs.  2,  2  a,  2  h,) 

>hell  ovately  globose,  solid,  glassy ;    sculpture  microscopic  trans- 

le  strise ;    colour  pearly  white ;    spire   moderately  high,    side;* 

aded  ;  apex  very  blunt ;  suture  linear ;  whorls  4:1,  flatly  convex  ; 

rtare  circular,  vertical ;    peristome  solid,  sinuate  on  upper  outer 

'gin,  when  viewed  from  the  side,  with  a  slot  at  the  suture  ;  tKe 

imellar  margin  broad,  cut  oiFfrom  the  peristome  by  a  well-markeil 

ts. 

ize:  maj.  diam.  2*7  ;  alt.  axis  4*3  millim. 

Jab.  Busau  Hills  (A.  Everett). 

)n\j  one   specimen  of    this   very   disti  ict   species   was    frxind. 

( noticeable  for  its  small  size  and  white  colour.     I  have  uameii  it 

r  Signor  Doria. 

5.  PupiNA  HOSEi,  n.  sp.     (Plate  XXXIX.  figs.  1,  la.) 

hell  globosely  oval,  solid,  glassy,  transparent ;  sculpture  a  flight 
cation  of  transverse  striation  under  the  glassy  surface ;  colour 
Dt-sienna ;  spire  moderately  high ;  apex  blunt ;  suture  very 
[low ;  whorls  5|,  sides  rather  flat ;  the  last  somewhat  si^ulleu ; 
rture  circular,  |>erpendicular ;  peristome  indistinctly  double,  very 
kened,  as  well  as  the  colnmeliar  margin,  this  is  double,  cut  oil' 
a  the  peristome  by  a  deep  notch ;  another  deep  notch  near 
iral  margin. 

ize:  maj.  diam.  3*0;  alt.  axis  6*9  millim. 
iab.  Busan  Hills  {A.  Everett). 

*he  collection  only  contains  four  specimens  of  this  species,  but 
n  good  preservation.  It  also  occurred  in  the  cave  exploraTiuits 
le  by  Mr.  Everett. 

6.  PupiNA  BYANsi,  n.  sp.     (Plate  XXXIX.  figs.  3,  3  a.) 

hell  globosely  oval,  polished,  solid ;  sculpture  very  minute, 
Mverse,  distant  striation,  probably  more  marked  in  the  Jiving 
e ;  colour  quite  faded,  a  slight  tinge  of  brown  remaining,  30  that 
ras  probably  of  a  bright  polished  brown;  spire  high,  sideb 
rex ;  apex  blunt ;  suture  very  shallow ;  whorls  5,  sides  CL>iivex  ; 
rture  circular,  perpendicular ;  peristome  thickened,  discoiitinuou^, 
sinuate  on  margin,  a  very  narrow  slot  at  the  columeliar  uiargiit, 
ther  near  suture. 

ize :  maj.  diam.  4*2;  alt.  axis  6'6  millim. 
Iab.  From  deposit  in  Cave  A  {A.  Everett). 
)u\y  two  specimens  were  found  by  me  in  the  cave-earth  ;    it  la 
;e  distinct  from  the  two  other  Pupinas  dibcovered  by  Mr.  Ev^ ritt. 


1  bR?e  much  pleasure  in  naming  it  after  Mr.  John  Erane,  who  did 
m  much  to  promote  the  ei^ploratioa  of  the  Borneaii  civemt. 

FopiNELLA,  Gmy. 
Pupinella  bomsensiM^  Pfr, 
PupineHa  6oriiee?i*w,  Ffr*  P.  2,  S.  1861^  p,  389,  pL  JtiJ^viL  fig.  I. 

Megalomastoma,  Guilding. 

MrgalomuAtoma  dorim^  Isseh 

Megalomnstoma  dofitE^  Isael,  MolL  Bom,  Ann.  Mua.  Civ^Gtooi^at 
vi.  p.  430,  pL  vi.  figs,  18,  19  (1874)< 

2/a6i.  Sarawak  {Dgria  ami  Bef^curi).     Fht  examples, 

57,  Megalomabtoma  ahostoma,  Benson. 
Cfci^iama  amostoma^  Beusoo,  Anu.  k  Mag,  Nat,  Hbt,  sen^K* 

MtgaLoniatioma  unoMQma^  Iseelf  MolL  Born,  Atin.  Mm  Cif't 
GenoTR,  vi,  p,  429,  p!,  d*  figs.  16,  1?  (1874), 

CyelMtoma  sectiiabmmt  Mart.  u.  Chemo.  Con  eh  .'Cab.  d^  ^' 
p.  377,  pi.  xlvii,  tigs,  1 1^  12> 

Ctfcioiivtna  le/eti.  Mo  relet,  Journ.  de  Conch,  1861|  p.  175. 

M^gahmuMtoma  loweif  Sowerby,  Thesnur,  Uoncb.  iii,  pi*  cclji^^ 
fig.  I. 

HaL  TrusfiQ  and  Niah  Wills  (EvereH), 

Helicina,  Lamarck. 

58,  Helicika  tifiUKANENsis,  h,  8p.     (Plate  XXXIX,  figJ) 
Shell  dextral,  lenticular,  solid,  convex  below  ;    sculpture  tieir^! 

Bmooth,  fine  hnea  of  growth,  crossed  by  irregular  diagonal  itri»tio»*  * 
colour  pale  ruddy  madder- brown,  pnle  straw-colour  below  and  ^^ 
periphery,  an  indietinct  band  seen  inside  the  aperture;   spire  ^*~ 
pressedly  pyramidal,  sides  flatly  convex  ;  apex  blunt ;  suture  line*'; 
wliorU  4,  regularly  increasing,  sides  very  flat,  the  last  bluntir  c**? 
naie,  with  an  obsolete  band  below ;  aperture  acute,  white,  sligb^^ 
reflected ;  columellar  margin  short,  thickened,  the  callous  shori  m^^ 
BemicircuJar. 

Si^e:  maj*  diam.  7  10;  alt  axis  3*75  milUm* 

Bub.    Usukan  Jslnnd,  Borneo  (A.  Ef^erefi).  ^ 

This  species  approaches  very  near  to  II,  marttasi  in  form  of  t^ 
columellar  margin,  but  differs  in  colour  and  the  form  of  the  ctrin^^* 
periphery,  as  also  in  Its  flatter-sided  spire. 

Heiicina  horneenrng  r.  Martena, 

Belieina   horneensis,  v^  Martens,    Monatsher,  d.  Berlin-  Ak^^^ 
1864,  p.  120;  Reeve,  Conch,  Icon.  pi.  xxx.  tig,  'M?  tl873> 
Hab.  Singkawang  (t?.  Martens), 

Btlieina  crosMt  Semper. 
Hab,  Palawan.     In  Brit.  Mus, 
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TeUeina  martensi^  Issel. 

Telictna  eitrinal  (Pfr.),  var.,  v.  Martens,  Malak.  Blatt.  1873, 

61. 

lelieina  martensi,  Issel,  Moll.  Born.  Ann.  Mus.  Civ.  Genoya, 

p.  444,  pi.  vi.  figs.  23-25  (1874). 

Georissa,  Blanf. 

9.  Georissa  hosei,  n.  sp.    (Plate  XXXIX.  fig.  11.) 

>hell  elongately  conoid,  rather  solid,  imperforate ;  sculpture  ill- 

ned  spiral  liration  ;  colour  ruddy  ochraceous ;  spire  high ;  apex 

at;  suture  impressed;  whorls  4,  sides  flat,  angulate  above  and 

>w  on  the  periphery,  the  median  side  of  each  whorl  being  parallel 

ii  the  axis  of  the  shell,  more  rounded  on  the  last  whorl ;  aperture 

1,  oblique  ;   peristome  simple,  somewhat  thickened  above ;  colu- 

lar  margin  straight. 

^ize:  maj.  diam.  1*5;  alt.  axis  1*9  millim. 

Jab.  Borneo  (C.  Hose,  I8l?9).     In  Brit.  Mus.  collection. 

rhe  square  form  of  the  second  wborl  is  peculiar,  and  distinguishes 

rom  the  other  Bornean  species.     Only  two  specimens  are  in  the 

ection.      The   exact   locality   I   have   not  yet  ascertained  ;    it 

urred  among  a  small  collection  of  shells  sent  to  the  British  Mu- 

m  by  Mr.  Hose  in  May  1 889,  which  Mr.  Edgar  Smith  has  kindly 

me  figure  and  describe. 

10.  Georissa  williamsi,  n.  sp.    (Plate  XXXIX.  fig.  10.) 

Shell  elongately  ovate,  solid ;  sculpture  indistinct  spiral  liration, 
wing  strongest  on  the  apical  whorl ;  colour  ruddy  ochraceous ; 
re  high ;  apex  blunt,  smooth  ;  suture  well  impressed ;  whorls  4  j, 
iTex,  the  last   very  ample ;   aperture   oval,  oblique ;    peristome 
I  pie,  sharp-edged ;  columellar  margin  straight. 
Size:  maj.  diam.  1*7;  alt.  axis  2*30  millim. 
flab»  Borneo  (C.  Hose),     In  Brit.  Mus.  collection. 
3nly  one  example  occurred  among  four  specimens  of  Georissa 
t  by  Mr.  Hose  to  the  British  Museum,  one  being  G.  niahensis, 
i  two  others  of  a  new  species  and  very  distinct  form,  which  I  have 
ned  G.  hosei.     I  have  named  this  species  after  Dr.  Williams,  who 
ved  with  Rajah  Brooke  on  the  first  occupation  of  the  country. 

SI.  Georissa  niahensis,  n.  sp.    (Plate  XXXIX.  fig.  8.) 

Shell  elongately  conoid,  solid,  imperforate ;  sculpture  a  very  in- 
tinct,  ill-defined  spiral  liration,  about  20  on  the  penultimate  whorl, 
ju  a  rough  surface  crossed  by  transverse  lines  of  growth ;  colour 
idy  ochre ;  spire  high ;  apex  pointed,  finely  papillate,  minutely 
ite ;  suture  impressed  ;  whorls  4^,  convex  ;  aperture  oval, 
iiqne ;  peristome  simple,  acute  below  ;  columellar  margin 
i^t. 

Sixe:  maj.  diam.  2*3  ;  alt.  axis  3*6  millim. 
Hab.  Niah  Hills  (A.  Everett). 
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Thi^  U  a  Inr^e  species  of  this  ^enus,  and  its  sculpture  i 
able  character,  from  the  Urate  ribbing  being:  so  wanting  in 
definition  it  g;er  rally  presents  in  other  speeiei* 

62.  Georissa  HUNOERFORDt,  n.  sp.     (Plate  XXXIX 

Shell  elobosely  conical,  solid,  imperforate  ;  sculpture  spi 
about  15  ribs  on  the  l&at  whorl>  all  sbarplj  defined,  but 
iH-defiDed  towards  the  apex,  which  is  quite  smooth  ;  *pii 
apei:  papillate ;  suture  well  impressed ;  whorls  4,  ver 
aperture  semi-OTate,  subfertical ;  peristome  simple^  om 
rounded,  straight  on  the  columelUr  side. 

Sixe:   maj.  diam,  1*2  j  alt,  axis  i"38millim, 

Il&b,  Borneo  {Sir  B,  Lew),     lo  collection  of  Dr.  Huu- 

TRtlPfCATELLA,  RisSO. 

63.  Truncatella  marginata,  Kiister* 

TruncaUUa  marginata^  Mart*  u.  Chemn.  Conch, -Cab.  t 

fi^s,  24-26(1855), 

64.  Truncateli^a  AtraANTiA,  Gould. 

Truncal tUa  auranHa,  Gould,  Exped.  Shells,  p,  39. 
Hah.  Maugsi,  near  Borneo. 

Hydrocena,  Parre?si. 
55,   llydrocena  cornea ^  Pfr, 
HytJrocena  cornea,  Pfr,  P.  Z.  S,  1854,  p,  306. 
Not  As^iminea  [Optfdiceros)    comta^  Leith^  Journ,  B( 
R.  As.  Soc.  V.  p,  145(1853). 

Ompbalotropsis,  pfr. 

6G.   Omphatatropms  glahrata^  Pfr. 

I/ydrocena  {OmphalotropsU)  glahrata^  Pfn  P*  Z,  S.  181 

llah.  Borneo  (P/r,). 

67.   OmphalotropsiM  radiata,  Pfr. 

jfydrocena  (Ompkatotropiu)  radiata,  Pfr,  P.  Z.  S,  185^ 

IlaL  Borneo  (P/r-), 

6f^,   Omphahtropsis  carinata^  Lea^ 
Assbninta  carinuta^  Lea,  Proc.  Acad«  Nat.  Sci,  Philad, 
(1857);  Ann.  Mus.  Civ*  Geiiova,  p.  447,  pi.  vii*  figs*  7- 
Hab.  Siam  {Lea) ;  Borneo  (Geale,  colL  Mou^^Gn)^ 

Subgenus  OptediceroSj  B  Ian  ford. 

C9.  Omphalotropiis  paladiihi,  liseL 

Omphalotropsis  paladilhi^    Isselj    Moll.    Born.    Ann. 
Genora,  vi.  p.  448,  ph  vii,  figs,  10-12  (1874), 
Hab,  Sarawak  {Doria  and  Befrcari). 


9.] 


l^ND*SHCtLS  FROli  BORNfe^G. 


355 


0.    OMfHALOTROPSfS  BANKA^KSIB,   MoilSSOH. 

f/a£*  Borneo*     lu  collectbQ  of  Dr.  Hungerford, 


EXPLANATIOI^  OF  THE  PLATES. 

Platb  XX5T. 

Pigsv  I,  la,  15.  Cpchpkorus  niuhenM^i  q.  sp.^  nat.  aiBe,  p.  334- 
2»  2^.  Ptrr&t^lo*  cueuUus,  n.  ap.,  x  !2  fi  mid  1135,  p«  340. 

li.  3it.  niaAffmSf  u,  «p.,  X  12  5*  p,  344). 

4,  4ii,  — —  tmmUthmim,  x  2'5  and  1^,  p,  3S9. 

bj  Sot  5£^  Opiaih&p€fna  pt^rocr/eloid^^  x  2'ii  iitd  1*65^  p^  34t . 

Plati  XXXVL 

rFlgi,  1,  lo.  J^kmstoma  rarwrfi^?,  n.  sp.,  X  2^5^  p.  34il. 

2,  2b.  mtendbUum^  n.  »p.,  X  2T\  p.  342* 

3,  Cyclotuf  iiniimt  n,  tp*^  X  4,  p.  S45» 

4,  baxdili^  n,  Bp.,  nat,  tiift,  p*  343. 

4a, .  &perim^>  X  2  f),  p.  343. 

5t  5«,  — —  tmsauffmif^  n.  »p.,  X  2'5,  p,  344. 
6p  t\a,  Jerdmiiaf  borneimnt,  u.  ep.^  p.  d45, 

Flatb  XXKVn. 

Figi^  Ij  lo.  JCI^«tt»^jFO^M«l*ff^n.  ftp.,  X  4,  p,  548. 

2, AMTt,  n.  ip,,  X  4,  p.  347. 

3,  3a.  ffiohofta,  11.  Adatnfi.  X  7  and  12,  p.  346. 

4,  4*1. tftecus,  n.  ap.,  X  7,  p.  347. 

6,  5tt. €tJi!Tci£t\  n*  Bp.,  X  4,  p.  347. 

0»  6^  apirocellum^  Adame  And  Eeeve*  X  7i  p  346. 

Pi^Ti  XXXTHI. 

,  1.  JHplommatiim  fpimmi,  n.  Bp.^  x  7,  p.  S4W. 

'  ^,  2a.  OpMhoMoma  grandi-spinotfum^  n.  sp.,  X  12,  p.  3&0- 

3.  I/iptimtmatina  (tdttrraa,  X  7,  p-  34fl. 

4.  bitsanrn^^  n,  ap,,  X  7,  p*  348. 

6,  da.  iw^ii  n.  sp.,  X  7i  p  34S. 

|;e»  6».  wtoAwisM,  n.  «p.,  X  7,  p.  34a 

7.  ra^,  n,  ip,,  X  7»  p.  349. 

pLlTfe  XXXIX. 

Fip.  1,  Itt,  PfctpiJia  Aeapi,  n.  Bp,,  X  4,  p,  3,'jI* 

2,  26.  —  dorits,  n.  «p-,  x  7,  p.  3*M. 

2ii. ,  n.  Bp-,  X  4,  p.  361. 

3t  3a, evann.  n.  ap.*  p.  361. 

4.  Latfoth^tlus  k^ppeli^  n.  ap,,  X  2"6,  p.  338. 

5, did^^  n,  an.,  X  25,  p.  338. 

6^  Go,  niundp&nuSj  n.  ep.^  X  4 ;  npertura,  X  7,  p.  338. 

66. ,  operculum,  X  12.  p,  338. 

7.  Belieina  nmhmenms,  n.  ap.,  X  7,  p.  •i52. 

8.  Georissa  ntViAe/wtV,  n.  ep.,  X  7,  p.  353. 

9.  kunqrrfordi^  u.  ap.,  X  12,  p.  354. 

ID. widmmsh  n.  »p.,  X  12,  p.  353. 

1 1.  kom^  n.  ap.,  x  12,  p.  353. 
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3.  On  tbe  Birds  collected  by  Mr.  H.  C.  V.  Hntiter, 
in  Eastern  Africa.      By  Captain  G.  E.  Shellky^  F 

[BeeeivmJ  Jmi«  6.  1889.] 

(Plates  XL.  &  X LI.) 

Mr*  Hunter,  daring  a  sportiag-tour  in  Enstem  Africa,  i 
the  slopes  of  RilimAnjaro  mountftin  Bn<]  made  a  fine  collection 
111  that  diatrict  during  tlie  months  of  Juue,  Julj,  and  Au^i 
year. 

Thia  collectTon  be  has  presented  to  the  British  Museum, 
through  the  kindness  of  Dr.  Giinther,  I  have  been  enabled  to 
the  contents.  It  consists  of  examples  of  95  aperies,  of  whicl 
described  seven  as  new  i — Pathyprora  mirta,  X^nocichlu  n 
Xfnoi^icklo  pfaeiffa,  Alcippe  Mt^Henw,  Cisikoia  hunt  en, 
hunteri,  and  Zust^rops  penpiciilata. 

Beeidea  these,  amongst  many  other  rarities  thp  British 
wcq aires  the  second  known  apccimens  of  Hopalofhrma  mtta 
Pinarochrm  hnpospodia^  and  ad  da  to  its  storea  examples  of 
orientalist  Neciarinia  melfinogaHra^  and  r>f  the  fully  aduli 
FkoUdav^es  fischeri^  of  which  the  female  only  was  known. 

L    Bl^BO  LACTEUS, 

Buhohcteus  (TemmO,  Sharpe,  Cat.  B*  Brit.  Mus.  ii.  p.  3,1 
Fisch,  &  Rchw.  J.  f.  O.  1879,  p.  3J0;  Bohni,  J,  f.  O.  1B82 
Schal.  J.  f.  O.  1883,  p.  3^5  ;  Fisch.  J.  f  O.  1885,  p.  122 
ZooL  Jahrb.  i.  p,  307(1887)* 

Useri  river,  August. 

2.  Cahpotbera  nubtca. 

Picus  nvhicus,  Gm.^  Shelley,  P,  Z.  S>  188?,  p.  593  ;  Bohm 
1883,  y.  im. 

Gampoihfira  nubka,  Hargitt,  I  his,  18R3,  p*  451  ;  Fisch. 
1885,  p.  126;  Rchw.  J.  f.  O,  1887,  p,  iiO ;  Bfafsch,  /.  c. 
Shelley,  R  Z.  S.  1888,  p.  41 ;  id,  Ibia,  1888,  p.  296- 

Ufieri  rirer,  July. 

3.  tNDlCATOft  MAJOA. 

Indicator  mo/or,  Steph,.  Shnrpe,  R  Z.  S,  1873,  p,  711 
Dawson  RowteT's  Orn.  MiacelL  i.  p,  264  :  Cab.  J.  f.  O.  1878 
Bohm,  J,  f.  0/l885,  p,  57  ;  Fisch.  t,  c,  p.  124  ;  HartL  ZooU  , 
p.  311. 

(f .  TeiU,  August  29, 

4.  POGONORHYNCHUS  MELANOPTERUS^ 

FogonorAi/nchus  melanopteru$  ( Peters )»  Shelley,  P,  Z.  l 
p.  592;  Fisch,  Zeitschr,  ges.  Orn.  1884^  p,  370 -,  id.  J.  f.  ( 
p,  125  ;  Shelley,  Ibis,  1888,  p.  29L 

Teita,  June. 
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^OGONORBYNCHUS  STIGMATOTHORAX. 

jkoUema  siigmatothorax.  Cab.  J.  f  .0.  1S78,  p.  240 ;  Fisch. 
br.  ges.  Oni.  1884,  p.  371  ;  id.  J.  f.  O.  1885,  p.  125. 
Useri  river,  July  3. 

Barbatula  leucotis. 

jalicma  leucotis  (Sundev.),  Fisch.  Zeitschr.  ges.  Orn.  1884, 
I ;  id.  J.  f.  O.  1885.  p.  125. 

'batula  leucotis  (Sundev.),  Marshall,  Monogr.  Cap.  p.   131^ 
(1871);  Shelley,  P.Z.S.  1885,  p.  223. 
imanjaro. 

Barbatula  affinis. 

batula  affinis,  Rchw.  Orn.  Centralbl.   1879,  p.  114;  Rchw, 
).  1879,  p.  314;   Fisch.  Zeitschr.  ges.  Orn.   1884,  p.  37 U 
f.  O.  1885,  p.  124  ;  Rchw.  J.  f.  O.  1887,  p.  59. 
Teita,  August.     Useri  river,  July. 

Frachyphonus  erythrocephalus. 

yehyphonus  erythrocephalus.  Cab.  J.  f.  O.  1878,  pp.  218,  240, 
figs.  1,  2;  HartL  Ibis,   1886,  p.  Ill  ;  Shelley,  Ibis,  1888. 

reta.     Also  seen  on  Kilimanjaro. 

Tracbypbonus  bobhmi. 
\ehyphonus  amaudi.  Cab.  J.  f.  O.  1878,  p.  240. 
xehyphonus  squamiceps  (nee  Heugl.),  Fisch.  &  Rchw.  J.  f.  O. 
p.  342. 

ichyphoHus  margaritatus  (nee  Riipp.),  Schal.  J.  f.  O.  1883, 
6. 

ichyphonus  boehmi,  Fisch.  &  Rchw.  J.  f.  O.  1884,  p.  17D  ; 
.  ZeiUchr.  ges.  Orn.  1884,  p.  371  ;  id.  J.  f.  O.  1885,  p.  125  ; 
.  Ibis,  1886,  p.  109. 

Ndara  in  Teita,  August  25. 
? .  Useri  river,  July  3. 

CeRYLE' MAXIMA. 

yle  maxima  (Pall.),  Sharpe,  Monogr.  Alced.  p.  QJ^  pi.  20 
);  Bohm,  J.  f.  O.  1885,  p.  47 ;  Fisch.  t.  e.  p.  126 ;  Matsch, 
3.  1887,  p.  151;    Schal.  t.  e.  p.  236;  Shelley,  Ibis,   1888, 
1. 
reta. 

Halcyon  cuelicutensis. 

leyon  ehelicutensis  (Stanley),  Shelley,  P.  Z.  S.  1881,  p.  567; 
\.  J.  f.  O.  1883,  p.  172 ;  Fisch.  J.  f.  O.  1885,  p.  126  ;  Rchw- 
3.  1887,  p.  60;  Matsch.  t.  c.  p.   151  ;  Shelley,  Ibis,  1888, 

Useri  river,  on  side  of  Kilimanjaro,  July  6. 
.  ZooL.  Soc— 1889,  No.  XXIV.  24 
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12*  Iretsor  cyanomei^as. 

Jlhinopomagies  q^anomrhs  {VieilL)»  SheUey^  P.  Z.  S,  188 li 
p-  570 ;  Schfth  J.  t  O,  1883,  p.  35  L 

Jrmar  cy(i/iom^/fiJ,  Bohm,  J.  t  O,   1883,  p.  100 ;  FiscL  J.f.O* 
1885^  p.  127;  SKelley,  Ibis,  1888,  p.  297- 
d  $  •  DurtiEiifiy  August  29, 

13,    IrRISOR  HtNOE. 

Pnmerops  mimr^  Kiipp*  S^st,  Uebers-  p*  25(1845), 

Epimachus  minor,  Eiipp.  t*€*  pi*  8. 

T&¥eta. 

14*    MeLITTOPBAGIIS  ClfANOSTICTtJB* 

Melittophaffus  pusitlus,  Shelley,  R  Z*  S.  1881,  p*  569  j  Triilr.Ibi, 
1889,  p.  225. 

Merops  pusiUui^  Gurney,  Ibii,  1882,  p*  72. 

Meropa  ctfanoHidus^  Cab,,  Bohm^  J*  f,  O*  1883,  p,  17^^;  1^5i 
P*47. 

Melitt^phagus  ctfanosikim,  Fiach.  J.  f,  O,  1885,  p.  127;  CI*" 
i.  c,  p.  340  J  Rchw,  J.  f,  0,  1887,  p,  61  ;  Matsch*  I,  c.  p.  (^h 
Shelley,  Ibis,  1888,  p*296* 

^  adi  et  JQT.  Ndara  in  Teita. 

15,  Cora  CIAS  caudata. 

CoraciaM  caudutu,  Linn.,  Shelley,  P,  Z.  S.  1881,  p.  566;  MdJf 
J.  f.  0.  1883,  p.  173  J  SchaU  f ,  e.  p,  3^8;  Bohtn,  J*  I  0,  IBSi, 
p.  57  ;  Mntscb.  J.  f.  O.  1887,  p.  152;  Schal.  L  e.  p.  236;  Trisir- 
Ibii,  1889,  p,  225. 

d  2 .  Useri  river,  July  1 . 


16.  TuRACUS  HARTLAUBI. 

CojytAaia^  harihuU,  FUcb.&Bchw.  J.  f.  O,  1884.  p.  ^^' 


Fisfh. 


J.  f,  O,  1885,  p.  123 ;  SctmL  J.  f*  0,   1386,  p.  39 ;  Rchw,  JJ**J 
1887,  p*  57. 

Turacus  hartlmM,  Shelley,  P,  Z,  S.  1884,  p.  224, 

d  ?  -  Kilimanjaro,  6000  ft,,  August  6. 

17-  GalLIREX  CHLOHOCQIaAMY5« 

GaZHrcj-  chiorochfamys,  Shelley,  P.  Z,  S.  1881,  p,  590;  fml- 
J.  f.  O,  1885,  p.  123  ;  Schal.  J.  t  0.  1886,  p.  52. 

Vorythai^  porphyreolophus^  Bohaij  J,  f*  0>  1882,  p,  208. 
cf .  Bumma,  August  29. 

18-  COLIUS  LEUCOTIS. 

CoUus  ItucQtis,  Riipp,,  Shelley,  P.  Z.S.  1881,  jp.  590,  IW^* 
p.  224;  FiBch.J,  t  0.  1885,  p.  123  j  Rchw.  J,  f,  O.  1887,p*6?i 
Matsch.  ^c.  pp,  140,  149,  159. 

J.  Ndara  m  Ttnta,  August  25. 

^  >  Kilinmiijaro,  August  8, 
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HaPALODERMA  VnTATUM. 

taloderma  vUiatum,  Shellej,  P.  Z.  S.  1882,  p.  306. 
!St  on  Kilimanjaro,  6000  ft.    Also  seen  ia  Kah6  forest. 

Cypselus  melba. 

selus  melba  (Lian.),  Dresser,  B.  Eur.  iv.  p.  603,  pi.  269. 

Kilimanjaro,  5000  fl.,  August  4. 

Cypselus  horus. 

feius  horus,  Hartl.  &  Finsch  ;  Salvador!,  Ibis,  1381,  p.  511. 

telu9  sharpiiy  Bouvier,  Bull.  Soc.  Zool.  France,  i.  p.  228,  pi.  6. 

;i876)  ;  Sharpe,  P.  Z.  S.  1882,  p.  688. 

Useri  river,  July  18. 

Bomparing  this  specimen  with  C.  coffer  and  C  offinis,  I  find  it 

er  strongly  in  having  the  throat  whiter  and  the  tail  iuter- 

e  in  length. 

PSALIDOPROCNE  PETITI. 

idoprocne  peiiti,  Sharpe  &  Bouvier,  Bull.  Soc.  Zool.  France, 

J,  pi.  2. 

Taveta,  August  15. 

ve  compared  this  specimen  with  seven  others  from  Laudnna 

agrees  perfectly.     P.  antinorii  is  probably  identical,  as  the 

of  the  under  wing-coverts  varies. 

Campophaga  nigra. 

pophaga  nigra,  Vieill.;  Shelley,  P.  Z.  S.  1881,  p.  578  ;  Bohm, 
.  1883,  p.  181;  Schal.  /.  c' p.  354;  Fisch.  Zeitschr.  ges. 
^84,  p.  356 ;  id.  J.  f.  O.  1884,  p.  128  ;  Bohm,  J.  f.  O.  1885, 

.  Taveta,  August  18. 
Feita,  August  25. 

Pachyprora  mixta,  n.  sp.     (Plate  XL.) 

't  male.  Very  similar  to  P,  mcHitar,  from  which  it  differs  in 
scarcely  a  trace  of  white  on  the  sides  of  the  forehead ;  one 
of  the  feathers  ahove  the  ear-coverts  are  mottled  with  whitish  ; 
ite  nachal  spot  very  slightly  marked ;  posterior  half  of  the 
rs  uniform  grey  Uke  the  crown  and  back ;  lower  back  and 
ail-coverts  also  uniform  grey,  with  no  black  and  white  mottling ; 
g,  which  is  very  similarly  marked  to  that  of  P.  molitor,  has 
te  portion  more  contracted  ;  tail  black,  with  triangular  white 
all  the  feathers ;  the  external  web  of  the  outer  feather  is 
only  edged  with  white,  while  in  P.  molitor  the  white  crosses 
).  Beneath,  throat,  lower  breast,  and  under  tail-coverts  white, 
broad  pectoral  band  and  the  thighs  black  as  in  P.  molitor  ; 
iurface  of  the  wings  whiter  than  in  P.  molitor,  the  under 
averts  being  white  with  the  exception  of  the  outer  half  of  the 
and  median  series,  which  are  black.  .  Bill  black,  legs  slightly 

24* 
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browner^  ToUl  length  4  iachefl,  culmen  0^5,  wiog  2%  tail  1*6, 
tarsus  Ov* 

AduU  female*  Differs  greatlj  from  P.  moUt&r,  &iid  mucb  re- 
Bumbles  P.  eapenns  in  the  colouring  of  the  upper  parts.  Forelietdf 
eroWDj  and  back  of  the  neck  grej ;  lores  and  sides  of  the  hetd 
blacky  separated  from  the  gre^  forehead  aud  crown  by  a  partiillj 
defined  white  stripe ;  mantle  olive -shaded  brown  as  in  P.  mptmt^ 
lower  back  pariiaiiy  mottled  with  white  ;  wings  dark  browD,  the 
least  series  washed  with  theiame  colour  as  the  mantle  ;  some  of  the 
median  and  greater  coFerta  fawn-colour,  forming  a  patch  on  tlifi 
wing  ;  margins  of  quilU  pule,  passing  into  fawn-colour  on  tlie  inner 
secondaries ;  tail  black,  the  feathers  edjjed  with  white  and  with  while 
angular  tips  ;  the  white  on  the  outer  tail-feather  ncTcr  extends  across 
the  outer  web,  m  it  alwajs  doea  in  P*  moliior  and  P*  capfm, 
Underparts  and  Sidea  of  the  neck  white,  strongly  washed  witli 
fawn-colour,  mosilj  towards  the  ba:ie  of  the  feathers  of  the  tbroit 
and  sides  of  the  chest ;  under  stkrface  of  the  quilU  dusky,  with  white 
inner  margins  ;  under  wing--coverts  white,  witti  the  outer  halfof tb« 
least  and  median  series  ashy  shaded  black.  Bill  black  ;  legs  browner. 
Total  length  3*8  inches,  culmen  Oo,  wing  2^1^  tail  1',%  tardus  Ov^ 

Kilimanjaro,  ^  $,  7000  ft.,  6000  ft,,  August. 

I  have  no  hesitation  in  referring  these  two  specimens  to  the  $vs^ 
speeies;  their  tails  exactly  aj^ree  and  preseut  n  character  bj  nhkli 
tliey  may  with  certainty  he  separated  from  both  P.  molitar  tml  /** 
capffisiSi  ol  both  of  whtch  species  they  unite  certain  cUaraeiemtics* 

25*    MUSCICAPA.  C£ RULES C EN S^ 

Mmcicapa  ceerulescans,  Harth,  Sharpe,  Cat,  B.  Brit.  Musjt.  p.Ul 
(1879J, 

Teita,  Angust  2f>, 

This  specimen  differs  from  six  others  with  which  I  have  co^npW 
it,  in  hav  i[ig  the  greater  series  of  wing-cOTerts  distinctly  edged  with 
white  and  broadly  lipped  with  that  colour,  mid  the  pale  edj:ei  of  the 
qnillsdecidedly  broaderand  whiter-  Toiallength  4^95mchesi cri- 
men 0'5>  wing  2-9,  tail  2' 55,  tarsus  0'6. 

I  prefer  to  regard  the  slight  characters  above  ennmerttcd  is 
rather  a  sign  of  immaturity  thau  of  specific  vulue* 

26.  Crvptolopha  i;mbeovi reins, 

VryptolopAa  umlfrovirens  (Riipp.),  Sharpe,  Cat*  B,  Brit*  Mus.  i^' 
p*401,  pL12*  fig*  2* 

KUimanjaro,  GOOO  ft.,  August  S, 

27*  Terpsipbone  crista ta- 

Terpsiphane  crisiaitt  (Gm.),  Shelley,?,  Z.  S,  lg81,  p.  5^1 
id,  ibis,  1888,  p*  299. 

Terpaiphone  ferreti,  Bohm»  J.  f*  O.  1883,  p,  170;  SchilJ.f' 
p.  353  I  Fisch.  Zeitschr*  ges*  Oru.  1884,  p.  353  ;  id.  J.  U  0, 11*B5, 
p.  129  ;  Rchw.  J*  n  0.  1887,  p.  63. 
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rpsiphone  melanogastra,  Bohm,  J.  f.  O.  1883,  p.  179 ;  Matsch. 

0.  1887,  p.  153. 

.  Teita,  August  8. 

L  TaRSIGER  ORIENTALI8. 

\niger  arientalis,  Fisch.  &  Rchw.  J.  f.  O.  1884,  p.  5/  ;  Pisch. 
chr.  ge».  Oro.  1884,  p.  306 ;  id.  J.  f.  O.  1885,  p.  142. 
•  Kilimanjaro,  6000  (i.,  August. 

.  EUROCBPBALUS  RUEPPELLI. 

Toeephalus  rueppelii,  Bp. ;  Sharpe,  Cat.  B.  Brit.  Mus.  iii.  p.  280 
7) ;  Shelley,  P.  Z.  S.  1882,  p.  307  ;  Schal.  J.  f.  O.  1883,  p.  357  ; 
i.  Zeitscb.  ges.  Orn.  1884,  p.  350 ;  id.  J.  f.  O.  1885,  p.  130  ; 
r.  J.  f.O.  1887,  p.  65 ;  Tristr.  Ibis,  1889,  p.  226. 
rocephalus  anguitimens  (nee  Smith),  Shelley,  P.  Z.  S.  1881, 
2;  Bohm,  J.  f.  O.  1883,  p.  185. 
en  river. 

Prionops  talacoma. 

'\0nop9  talacoma^  Smith ;  Sharpe,  Cat.  B.  Brit.  Mus.  iii.  p.  321 ; 

1,  J.  f.  O.  1883,  p.  184 ;  Schal.  t.  e.  p.  355 ;  Fisch.  J.  f.  O. 
p.  130. 

reta. 

Telephones  senegalensis. 

^^honus  erytkropieruM,  Shelley,  P.Z.S.  1881,  p.  579  ;  Bohm, 
3.  1883,  p.  1S6 ;  Schal.  /.  c.  p.  354 ;   Fisch.  J.  f.  O.  1885, 
a ;  Matsch.  J.  f.  O.  1887,  p.  153  ;  Schal.  /.  c.  p.  238. 
eph&Hvs  senegalensii  (Linn.),  Gadow,  Cat.  B.  Brit.  Mus.  viii. 
1(1883). 
Teita,  August  26.     9  .  Plaius  of  Taveta,  August  13. 

Dryoscopus  funebris. 

^oaeopus  funebris,  Hartl.,  Gadow,  Cat.  B.  Brit.  Mus.  viii. 
5  ;  Rchw.  J.  f.  O.  1887,  p.  63. 

}fnchastatu9funebrisy^6\im,  J.  f.  O.  1883,  p.  182 ;  Schal.  t,  c. 
5 ;  Bohm,  J.  f.  O.  1885,  p.  44  ;  Fisch.  t.  c.  p.  130. 
Useri  river,  June. 

Dryoscopus  jethiopicus. 

foscopus  athiopicus  (Gm.),  Oadow,  Cat.  B.  Brit.  Mus.  viii. 
)\  Fisch.  Zeitschr.  ges.  Oru.  1884,  p.  349 ;  id.  J.  f.  O.  1885, 
) ;  Matsch.  J.  f.  O.  1887,  p.  153  ;  Schal.  t.  c.p.  239;  Hartl. 
Jiihrb.  ii.  p.  320. 

Kilimanjaro,  5000  ft.,  August  6. 

Dryoscopus  cubla. 

roMopy«  cic5^  (Shaw),  Shelley,  P.Z.S.  1881,  p.  580;  Gadow, 
I.  Brit.  Mus.  viii.  p.  148  ;  Bohm,  J.  f.  O.  1883,  p.  181 ;  Schal. 
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te.ji.  35:1;  Fiecb.  Zeitschr.  ges.  Ora.  188^,  p.  34SJ;  id,  J,  f,  0. 
1885,  p,  129  ;  Shelley,  P.  Z.  S.  1885,  p,  225  ;  Rchw.  J.  f.O.  mi 
p,  63  ;  MatBch.  t.  c.  p-  153  ;  SchaL  I.  c.  p*  239 ;  Shelley,  Ibi*,  198^ 
p,  292. 

(f .  Teita,  June.      5  -  Ueeri  riTer,  July  14- 

35.  La  NlARirSfiULFttR  EI  PECTUS, 

Lomarius  sui/ureipectus  (h^ss^%  Shelley,  P,  Z,  S,  I8>il,  pp580; 
GaiUtw,  Cat.  B.  Brit,  Mus.Tiii.  p,  159  ;  Itch w.  J,  t  O.  lHh7,  p-  ^3; 
Mat.^du  ^  c.  p.  153;  Shellev,  P.  Z.S.  1888,  p-  25  ;  id.  Ibis,  1^ 
p.  30L 

Cfffomphaneus  sulJvrefpectm,B6hfn,  JJ.O,  1883,  p.  18^;  Fiwh. 
Zeit^chr.  gts,  Orn,  188-1,  p.  349  ;  id.  J.  f.  O,  1885,  p.  I3a 

4  .  Tareta,  August  1 8. 

36.  Lanius  caudatvs, 

Lanius  caudatmy  Cab. ;  Shellev,  P,  Z.  S.  188 1,  p.  579 ;  Gadow, Ctt, 
B,  Brit,  Mus.  viii,  p.  254  ;  Bohm,  J,  f.  O.  1883,  p.  187:  Fisch. 
Zeitscbr,  ges,  Orn.  188-^,^344  ;  Shelley,  KZ,  S.  1885, p. 225;  id. 
Ib^^  1888,  p.  30L 

Fijcuj  coWa/iw,  Sehal  J.  f.  0. 1883,p,  357  ;  Fisch.  J.  f.  0. 18^5, 
p.  131. 

Juv,  Uaeri  riTer, 

37*  XenocicbllA  ntgriceps,  n.  sp. 

AdiJi  male.  General  colour  above  yellowish  olive*  passing  ii^l<J 
dusky  grey  on  the  back  of  the  neck  and  nape,  and  then  itito  brown- 
ish black  on  the  crown  and  forehead  ;  eyes  suTroundecl  hyabroadUh 
band  of  ashy-wbite  feathers  ;  cheeks  and  ear-ef>verts  dusU  g^ft 
with  paler  centres  ;  wing-coYerts  yellowish  olive  like  the  back;  qu'')' 
brown,  a tro ugly  washed  with  yellowish  olive  on  the  outer  webs;  i^l 
ohve-brown  washed  with  yellow^  alij^^htly  browner  than  the  bick; 
chin,  threat,  and  front  half  of  the  brea&t  ashy  grey  ;  abdomet],  flinki, 
and  under  tail-coverts  rather  bright  olive-yellow  ;  centre  of  ihebn^l 
slightly  washed  with  yellow  ;  axillaries  and  under  wing-covertJ  fw^f 
yellow,  barely  ahftded  with  olive ;  under  surface  of  the  quiH^ 
dusky  blnck,  their  inner  n  argins  broadly  edged  with  whitfab  yellawi 
Bill  black  ;  legs  slaty  grey.  Total  length  6-7  inches,  culmea  <J"^^« 
wing  37jtail  3'3,  tarsus  1*0. 

Adult  female,  Sirailar  in  plumage  to  the  male.  Totil  l^ogti 
7  inches,  culmen  0*6,  wing  3'i>j  tail  3 '4,  tarsus  0'9. 

c?  2  *  Kilimanjaro,  6000  h.^  August, 

Compared  with  X.  tephrot^ema,  this  species  has  the  bill  rttkr 
shorter  and  the  culm  en  slightly  more  curved ;  it  rcsemblei  tiiil 
species  in  size,  colouring  of  the  back,  wings,  and  tail»  and  like  it  bii 
the  head  and  neck  grey ;  but  the  crown  in  the  present  aptciei  * 
much  darker,  being  nearly  black.  In  X*  tephroiama  the  |jale  gref 
of  the  throat  is  of  leas  extent,  and  the  crop,  entire  body,  and  uukt 
tail-coverts  are  deep  yellow  shaded  with  olive. 
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38.  Xenocichla  placida*  n.  sp. 

General  colour  above  oliye-brown,  with  a  slight  rufous  shade 
on  the  crown  and  bwer  back ;  upper  tail-coverta  and  tail  fufous ; 
wings  dark  brown,  washed  with  rutdus  on  the  edges  of  all  the  feathers, 
tbe  edges  of  the  primaries  being  tlightly  paler  and  yellower ;  feathers 
ia  front  of  the  eyes,  lores  and  cheeks  ashy  ;  wing-coverts  brown,  all 
with  pale  bulT  ill-defined  shaft-stripes  ;  feathers  surrounding  the  eye 
buff ;  chin,  throat,  and  under  surface  of  the  body  buff,  washed  with 
pale  ashy  olive  across  the  crop  af>d  down  the  sides  of  the  body  ; 
aiillaries  and  under  wing-coverts  yellowish  white ;  quills  dark  brown, 
with  pale  rufous- buff  inner  edges  to  the  feathers,  broadest  towards 
tbcir  base*  Upper  matidib!e  dark  brown,  with  a  pale  cuttiug-edge ; 
lower  mandible  paler  and  yellowish  ;  legs  slaty  brown^  claw»  pale 
brown.  Total  length  fi'5  inehes»  culmen  0*6^  wing  3,  tail  3% 
tarsus  0-9- 

Kilimanjaro,  5000  ft.,  August* 

This  species  is  nearly  allied  to  X.  albi^niarts,  Sharpe^  from  FanteCj 
but  is  large r^  has  the  bill  shorter  and  the  culmen  more  curved  | 
the  crown  and  back  uniform,  of  a  rather  more  rufous  shade  and  not 
washed  with  grey  on  the  crowQ  ;  the  wings  more  rufous,  not  edged 
with  olife;  tail  similar.  The  underparts  differ  in  the  throat  not 
being  so  white  and  the  breast  not  being  so  Btrongly  washed  with 
bright  yellow  ;  the  under  surface  of  the  wings  much  the  saoje  in  both. 

39.  PyCKONOTL'S  LAYARDt. 

I)/cn(fTtotm  layardi,  Gurne?,  Sliclley,  P.  Z-  S*  1881,  p.  576 ;  Schah 
J*  f.  O.  1883,  p,  36t);  Fisch.  Zeitschr,  ges.  Orn.  1884,  p.  341  ;  id, 
J.  L  O.  I»d5,  p.  137 ;  Shelley,  R  Z.  S.  18B5,  p.  25G  ;  ilchw.  J,  f.  O. 
1887,  p,  75. 

fS  •  Teita,  June, 

40.  TVRDVS  TEPHRONOTUS. 

Turdus  tepkromtui'.  Cab..  Shelley,  P,Z,S,  1881,  p,  574  ;  Fiach. 
J.  f.  U.  1885,  p.  141  ;  Shelley,  Ibis,  1888,  p,  299, 
$*  Useri  river,  July  l. 

4L   CoSSYPH4  CAFFRA. 

CmMfjpha  €affra  (Linn.)i  Sharpe,  Cat.  B*  Brit.  Mua*  tiiL  p.  39 
<1883). 

(J  ,  Kilimanjaro,  August  5, 

42.    BBADYORr<1S  ATEtt. 

Mradjfomis  aier^  Suude?*,  Sharpe,  Cat.  B.  Brit.  Mus.  iii.  p.  314 

lis??). 

Useri  river,  July. 

Pratincola  axillaris. 
PmtmcQla  G^iUariSy  Shelley,  P.  Z.  S.  1884,  p,  550 ;   1885,  p.  226. 
ij  $  .  Kilimanjaro,  5000  ft,,  August. 
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44.  PlftfAttOttfRDA  HVPOSPODtA* 

Ptnaroehroa  h^pQspodia^  Shellev,  P.  Z.  S»  18B5-»  p.  226,  pL  13* 
KilimaJijttro,  10,000-12,000  ft. 

45.  Alcipp£  KiLiMeNSts,  ti*  sp. 

tipper  half  of  the  heail  and  back  of  the  nect  leaden  gre?,  grtdaillv 
pasain^  into  paler  grey  on  the  throat  and  front  of  the  breast  ^  bifk 
and  f  capnlnrs  uniform  t ell o wish  brown  ;  wings  dark  bro«ii,  ill  the 
feathers  broadly  ed^ed  with  the  same  ^bade  as  the  back  ;  iHil-feithffi 
dark  brown,  partinlly  edged  with  yellowish  brown ;  centre  of  lt»c 
brensi  white,  washed  on  the  sides  with  grey  aod  then  passing  into 
yellowiah  bniwOj  of  a  paler  slmde  than  the  back,  ow  the  sides  of  the 
body  ;  under  tail-coverts  ashy  white,  ihghtly  tinted  with  pi\!e  yelloi*' 
ish  brown ;  under  surface  of  the  qnills  slate-colour,  wkh  isliitc 
inner  margins  to  the  feathers  ;  under  wing -co  verts  white.  Bill  brumi, 
paler  towards  the  base  of  the  lower  mandible ;  legs  brown.  Total 
lenjjth  5'2  inches,  culmen  0-55,  wing  2'7»  tail  2^6,  tarsus  O'Sj. 

Kilimanjaro,  6000  ft,,  A^ugust. 

I  have  jilaced  this  bird  in  the  genus  Alcippe^  a  genus  new  to 
Africa,  as  its  affinities  appear  to  be  with  A,  cinerea^  Blytb,  ffom 
Malayana,  rather  than  with  any  other  species  known  to  me.  Vm^ 
pared  with  that  bird,  it  differs  mostly  in  its  rather  larger  billju 
entirely  grey  bead  and  neck,  aud  in  the  total  absence  of  rufoai  4b*de 
on  tlie  wingg  and  tail 

46.  Bbadypterus  bakratti< 

Bradyjtierm  barraiti,  Sharpe,  Cat*  B.  Brit.  Mus,  tii,  p.  Ho 
(1883X 

Kitimanjaro. 

47.  CiSnCOLA  HUNTERt,   n.  sp. 

Similar  to  C.  suhruJimpiUa^  but  a  larger  bird  and  much  mT^ 
dingily  coloured,  distinguished  by  the  almost  entire  absence  of  wta 
on  the  quills,  and  absolute  absence  of  rufous  on  the  tail. 

Upper  parts  dusky  brown,  with  large  blackish  centres  to  thf 
feathers  ;  edges  of  the  feathers  of  the  crown  and  wing  slightlj  ^^'^ 
rufous ;  taii-feathers  with  pale  ends  and  a  broad  black  .^ubtfrmiml 
bar,  very  distinct  beneath.  Underparis  whitish  ash,  slightly  1^^^^ 
and  buffer  on  the  chin,  upper  throat,  and  centre  of  the  breast ;  tbiglu 
TufouB-brown ;  under  surface  of  the  wings  dusky  black,  with  th« 
coverts  and  inner  edges  of  the  quills  ashy  white.  Bill  black »  \^p 
browu.  Total  length  6  inches,  culmen  0*5,  wing  25,  tail  -^ h 
tarsus  U 

£.ilimanjaro. 

48.  Nectarinia  melanogastra- 

Nectarhiia  mdanogastra^  Fisch.  &  Rchw,  J*f.  0,  1884,  filSlj 
Fisch.  Zeitschn  ges.  Orn.  1S84,  p.  33/  ;  id.  J.  f,  O*  Ut^,  p.  H* 

rf.  Ndara, 

'J'hree  specimens,  collected  on  August  25th.  All  are  in  tbont  tilf 
moult 
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NECTAEtNtA  KTLIMENSI3. 

tmrtia  kilimeasis,  Shelley,  P.  Z.  S,    188-1*    p-    555;     1885, 
Kilimaivjaroi  August. 

NeCTAHINIA  REfCHENOWr, 

jmnorhynehiis    rekhenoii^h   Fisch.  J- f.  O*    1884,    p,  5C  J    id, 

br.  2:&K  Onu  1H84,  p,  :i38  ;   id.  J,  f.  O.  18H5,  p.  139. 

Wnifl  rctcAfiioi^i;  Shellev,  P.  Z.  S,  1884,  p.  .^56,  pt.  51  |  IgS.^j, 

? .  Kilimanjaro,  5000  ft,,  August. 

ClJflNVRlS  MICRORHYNCHUS. 

iiyrif  »n>rarAyflcAiis,  Shellev,  P*  Z,  S.   1881,  p,  570 ;  Schal. 
K  1883,  p.  360  ;  Fisch.  Zeiuchr.  g^a.  Orn,  1884,  p.  339  ;  id. 
I  1885,  p.  139. 
Teita*     AugusL 

CiNN'YRlS  AFFINIS, 

nyris  affinis^  Hupp.,  Shelley,  Monogr.   Nect,    p.  23 y,  pK  74. 

id.  P.Z.  S,  1885,  p<  228. 
I .  Kilimanjaro,  AugUfiL 

CiNNYRIS  MIDIDCRIS, 

^^rU  medwcriM,  Shelley,  P,  Z«S.  1885,  p.  228. 
Kilimanjaro^  5000-0000  ft*      d  ju^-   User!  river,  July  9> 

CiNPfYRts  RVtfTERi,  n.  sp.     (Plate  XLI,  fig.  2,) 

lit  male.  General  plumage  velvety  black  ;  forehead  and  front 
bree  quarters  of  the  crown  metallic  green »  the  hinder  feath^-r^i 
ch  are  gloi^ed  with  violet ;  occiput,  nape,  back,  and  scapulBrs 
black*  with  tbe  rump  and  upp*^r  tall-coverts  metallic  violet ; 
and  tail  very  dark  bronze-brown,  with  a  metallic  violet  patch 
Uonl  of  the  win«j,  formed  by  the  whole  of  the  least  series  of 
5o verts ;  side*  of  the  head  and  the  underjmrts  velvet-black  ; 
Lthc  green  tiiouataehe  from  beoeath  the  gape ;  lower  half  of 
roat  and  the  crop  glo^^y  red  like  sealing-wax,  with  a  few 
tc  violet  bands,  most  numerous  towards  the  upper  throat,  whore 
9  me  what  form  a  marginal  band  between  the  black  upper  aiiil 
irer  throat ;  the  red  feathers  un  the  crop  have  a  narrow  yellow 
K'tween  their  red  ends  and  black  bases;  under  wiug-covcrts 
-btack  ;  quills  and  tail  as  above ;  bill  and  legs  black.  Total 
5G  incheH^  coin  ten  M,  wing  2-8*%  tail  21,  tarsus  07. 
females  as  w^ell  as  the  young  males  are  almost  in  d  is  ti  aguish  able 
kins  in  corresponding  plumage  of  C*  gutturalU, 
w  all  the  other  scarlet-throated  Sun-birds,  the  present  species 
nguished  by  the  metallic  patch  oa  the  witig-co verts  and  lower 

>.  Useri  river,  July, 
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5p'>.    CiNNYRtS    KIHKI. 

Cmnyrit  Hrki,  Sbellev,  R  Z-  S.  1881,  p.  571  ;  Fisch.  Zfibcbri 
ges-  Orn.  188^,  p,  339  ;'\d.  J.  f,  O.  18S5,  t».  139  ;  Shelley,  P*  Z.  S. 
1885,  p.  228;  id.  Ibis,  IH88,  p.  300. 

Nectarima  kaklr^thi,  Balim,  J.  t  O,  1883,  p-  194. 

Vinn^m  kalAreuihi,  Sclial,  J.  L  O,  1883,  p.  359, 

d  p  Kilimanjaro,  5000  ft,,  August. 

56.   AnTHREPTES  LONGtrKMARIt- 

Anthreptes  hnguemariij  Sliellev^  Moiiogr*  Nect.  p.  335,  pL  W\ 
Scbal,  J.  f.  O.  1883,  p.  360 ;  Shellev,  KZ.  S.  1888,  p.  39, 

Anihrcptes  orientaUs,  HarlL  J,  f.  d  1880,  p.  213 ;  FUch,  ZetUchn 
gcs.  Orn.  1884,  p.  339, 

Nectarinia  longuemariit  Bohm>  J.  f  O.  1883,  p.  194;  SckK 
J.  f.  O.  1887.  p.  248. 

AniAaihrepies  orienlalis^  Fisch.  J.  f,  0.  1885,  p.  138;  Rcbw. 
J.  f.  O.  1887,  p.  75. 

Anthothrrpt€$  longuemarii^  Matsch*  J.  f.  O.  1887,  p.  155, 

d  2 .  Ufieri  river,  August. 

57«  AwTHOreREPTfiS  hypodila* 

Anihodiata  ki^podila{JtLrd.),  Sbelley,  Monogr*  Nect.  p,340j  pL  1 1 1 . 
figs.  1.2. 

Anthadi^ta  zambestana,  Shellev,  f.  c.  p.  343,  pi.  Ill,  fia^.  3; 
SdmL  J.  1\  O.  1883,  p.  3fi0  ;  Fiach/Zeitachn  gcs,  Om.  1884,  p. 339  ; 
id.  J.  t.  0.  1885,  p.  138. 

Anthrfpies  zamhesiana,  Shelley,  P.Z.S.  1881,  p,  571, 

Nectarinia  collai-i^,  Buhm,  J.  f,  O,  1883,  p.  192;  1885,  p.  46  ; 
Schflh  J.  f,  O.  1887,  p,  242, 

AnthoduBfa  colhris^  Matsch.  J.  f,  O,  18S7*  p-  155. 

Ani/ireptes  hypodila,  Shelley,  P,  Z.  S.  1888,  p.  39. 

d  9  *  Taveta,  AugufiL 

58,  Zoster  OPS  perspicillata,  n,  sp*     (Plate  XLL  fig,  1.) 

Adult  femah.  General  plimiage  above  bright  oli?e-yellow  ;  a  slight 
rufoua  shade  on  the  sides  of  the  forehead  ;  eye  surrounded  by  a 
very  broad  band  of  silky*wbite  feathers  0^1.^  iccb  wide;  wings 
and  tail  slaty  black;  wing-coverls  olive-yellow  like  ibe  back; 
primary-coYerlsand  quills  wilh  broad  olive-yellow  outer  edges,  slightly 
paler  and  yello»«^r  on  the  primaries  ■  tail  unifbrm,  with  no  pale  edges 
to  the  feathers;  throat  and  under  surface  of  the  body  bright 
yellow,  passing  into  olive-yellow  on  the  sides  of  the  week  and  body  ; 
under  wing- coverts  white,  partially  washed  with  yellow  ;  quills  slaty 
black,  with  partial  white  inner  margin?.  Bill  black  ;  legs  slaty  grev, 
nails  brown.  Total  length  4-4  inches,  culmen  0'45,  wing  2*55,  tail 
2^1,  tarsus  075. 

Adult  male.  Similar  in  plumage.  Total  length  4'2  inches, 
culmeti  0"4.5,  wing  2' 5,  tail  2,  tarsus  075» 

The  sped  fie  characters  of  this  species  tnay  be  summed  up  as 
follows : — ^thc  white  patch  of  feathers  surrounding  the  eye  very  broad. 
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%,%  broad  Bs  the  diameter  of  the  eye  ;  an  entire  absence  of  black  on 
ihe  Bides  of  the  head,  and  no  jellow  on  the  forehead,  which  b  noiform 
liith  the  mantle,  only  with  a  rnfotii  tinge  on  its  sides* 
cJ  9  .  Kilirjianjaro,  5000  tt,,  August, 

59.  Serin  us  btriolatits* 

Foii<Mtpis4i  ttriohius,  Fisch*  Zeitschr,  ges*  Orn*  lf*8J,  p.  32  L 
CrUkegra  siri&faiu^,  Fisch.  J,  f.  O.  1885,  p.  136. 
Sennui  *tr hiatus  (Riipp,),  Sharpe,  Cat.  B.  Brit.  Mua,  xii.  p,  3f53 
(18S8), 

cf .  Kilimanjaro,  5000  ft,  Auf^st  9* 

60.  Chrysomitris  citrinelloides* 

ChrysamitriB  citrincHokief  (Riipp.),  Sharpe,  Cat.  B,  Brit,  Mm.  %tu 
p.  229. 

Kilimanjnra^ 

6K  Emberiza  flayi\^entris. 

Emberka  flfivitentrh  (Bonn,  et  Vieill)t   Bolim,   J.  f.   0.    1883, 
p.  202 ;  Scbal.  t.  e,  p.  364 ;  Sharpe,  Cat.  &.  Brit.  Mus.  xii.  p<  499, 
^,  Useri  river. 

62.  Speemestks  cucullatus* 

Spermejste^  cuCitUatus,  Swains.;  Shellev,  R  Z.  S.  1881,  p.  587 ; 
Btihaj,  J.  f.  O.  1883,  p.  200;  Fisch,  Zeitsclir.  ges.  Orn,  1884, 
p.  323  ;  id.  188,1,  p.  136  ;  Shelley,  P.  Z.  S.  1886,  p.  309. 

cf ,  Ndara  in  Teita,  August  25. 

63.  Est  R  EL  DA  quaetinia. 

E^trclda  quariinia,  Bp. ;  Shelley »  Ibta,  1886,  p.  331, 

iS  *  KiUmanjarOj  August  6. 

64.  Vidua  mypocherina, 

Vidim  spftndens,  Rchw,,  Shellev,  P.  Z,  S,  1881,  p.  587;  Fiscb. 
Zeitscbr  ges.  Orn.  1884,  p.  325;  id.  J,  f.  O.  188.7,  p.  la.''!. 

Vidua  Aypochermaf  Y^tr.,  Shelley,  Ibis,  1886,  p,  340;  id.  Ibis, 
1888,  p.  302. 

Plains  £outh  of  KlUmanjaro. 

65.  Vidua  FiscHERU 

Linura  fsciterl,  Rchw.  J.  f,  0,  1S82,  p.  3.^^0,  pi.  2.  %,  1  ;  Fisch. 
Zeirschr.  ges.  Orn.  1^84,  p.  325;  id.  J.  f.  O.  1885,  p,  13;^. 
Vidmpcheri,  Shelley,  ibis,  1886,  p.  342;    1888,  p.  292. 
Plains  south  of  Kitimanjaro. 

66.  Ploceus  avreoflavus, 

Htfphuniornu  aureoflirvus,  Sliellcv,  P.  Z.  B,  1881,  p>  584  ;   Sdial, 
J.  f.  O.  lf^H3,  p.  362  ;   Fiseb.  Zeitselir.  ges.  Orn.  1884,  p.  330. 
Phcevi  aur^ofifi€U&^  Smith,  Shelley,  Ibis,  ltf87,  p.  26. 
Taveta. 
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67.   TeXTOR  D1NEMKLL1, 
Texlor  dinemelU,   HDrif,   Cal>»   J.  f.  O.    1878^  p.  233  j  SltetW, 
P.  2.  S.  1882,  p.  m7i  B5hm.  J,  W  0-  1883,  p.  1 96;  Schal  f.  e.  p,  361; 


Fbch*  Xeit^chr*  ges*  Orn, 
Shdley,  Ibii,  1H87,  p.  4-1. 
Useri  rivet, 

68,    OrIOLUS  NQTATU8* 

Oriotui  nQtatm,  Peters ; 

Zeitschr.  ges,  Oriu  1884,  p. 
P,Z.S.  1885,  p.  229. 
Taireta. 


1884,  p.  333;  id.  J.  f.  0.  1885,  p,  132; 


Sbelley,  P.Z,S, 
334  ;  iti  J.  f,  O, 
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1881,  p-  576;  Fkt 
1885,  p,  132;  SheiJ*^!, 


Z.  S, 

361; 


188U  p*583: 
Fiscb.  J.  f.  0. 


54  ;  Fisch.  Zeiiis^lir, 
f,  O.  1885,  p,  132; 


69*    OrIOLITS  BRACH¥RBYNCHUS* 

Oriolus  hrachyrhynchus^  Swama*,  Sbelley,  P.Z,  S,  1881,  p.  576. 
?  .  Teita,  July  L'4. 

7^^  Lamprocolius  BYCoaius. 

LamprocoUus  syeehw^  Peters,  Shelley  ^  P, 
B6hm,  J,  *:  O.  1883,  p.  197  j  ScUal.  L  c,  p, 
1885,  p-  132  ;  llchw,  X  L  0.  1887,  p.  66* 

d-  Durumftj  August  29. 

7K  Pholidauges  fischeri. 

Notaugew  fiicheri,  Rchw,  X  f*  0*  1884,  p 
gei.  Orn.  1884,  p,  335,  pL  20.  fig.  I  j  id.  J 
Bchw,  J.  f,0.  1887,  p*  66, 

4 .  KiliTnanjaro,  6000  ft.,  in  foreBt. 

Tills  specirueti  differs  considerably  from  the  type;  but  I  do  not 
hesitate  to  refer  it  to  the  aimi!  species,  as  an  adult  male  iti  full 
plumage. 

Eniire  head,  neck,  back,  scapulars,  and  least  series  of  winK-coTem 
glossy  violet  shaded  blue-block  ;  remainder  of  the  wings  and  tiie  t^\ 
black  glossed  with  dark  green,  with  no  violet  shade*  Beneath,  the 
purple-hlack  of  the  head  and  neck  extends  from  the  chin  over  tbe 
jfrout  hair  and  centre  ot  the  chest ;  rematndef  of  the  breast  and 
under  tail-coverts  creamy  white,  with  the  flanks,  axilkries,  and  under 
Burface  of  the  wings  black.  Bill  and  legs  black.  Total  leogtb 
6*3  inches,  culmen  0  5,  wing  3'85,  tail  2  8,  tarsus  0-9, 

72.    CORVULTUR  ALHlCOLLtS. 

Corvuliur  aibii^olli^\{LUh.%  Sharpe,  Cat,  B.  Brit.  Mus.  iii,  p.  24 
(1877);  Shelley,  P.  Z.  S.  1885,  p.  229  ;  id.  Ibis,  1888,  p.  294, 

Archkitraa:  'alMcaliiM,  Bohm,  J.  L  O.  1883,  p.  195;  FisdiJ 
Zeitschr.  ges.  Orn,  1884,  p.  336  ;  id.  J.  t\0.  1885,  p.  131  j  Bchw, 
J.  f.  O,  1887,  p.  65  ;  Matsch.  #.  c.  p.  153, 

Coraj^  alticoliis,  SchaL  J.  f.  O-  1887,  p.  240. 

Kilimaujarot     Seen  aa  high  as  15,000  ft* 


4 


1^89*]  BfROe  FROM  EASTERN  JLFKICA^  30$ 

73.  TrERON  WAKEFIEL0I. 

i  T^eron  wakefiddi,  Sharpe,  Shelley,  P,  Z.  8.  1881,  p.  595;  id, 
Ibai,  1883,  p,  209;  ScliaUXr,  O.  1883,  p.  212;  Fisch.  J.  f  O, 
1SS5,  p,  118;  Shelley  P*  Z.  S,  1885.  p.  22$  ;  id.  Ibi9,  1888, 
p.  303, 

Trerm  nudirmtris,  Bohm,  J*  f.  O*  1883,  p.  199. 

c?  *  Duruma,  August  29. 

74.  COLUMBA  GU1NEENSI8. 

Oolumba  quineeusis^  Bohm,  J,  f,  O,  1882^  p,  199  ;  Shelley,  Ibia, 
1883,  p,  278  ;  Schd,  J.  f.  O-  1883,  p.  343  i  FUch.  J.  t  O.  1885, 
p.  U9;  Rchw.  J,  f.  O.  1887,  p.  ah 

cf  *  Swatnp  on  east  stde  of  KiUmanjaro,  June  24. 

75-    TURTUR  LXJGENB. 

Turiur  lugcnB  (RuppO*  SUelley,  R  Z,  S.  18S1,  p.  596;  1882, 
p.  310  i  id.  Ibii,  1883,  p.  302;  Fiach.  J.  L  0.  1885,  p.  119; 
HarlL  Zool.  Jahrb.  li,  p.  330  (1887). 

Turiur  sp.  ?,  Schal.  J,  L  O.  1885,  p,  54  ;  Matsch.  J,  f.  0.  1887, 
p.  157, 

S.  Taveta,  July  30. 

76.  TURTUR  SEMITORaUATUS. 

Turtur  semiiorquatus  (RilppO.  Shelley,  P.  Z.  S,  1881,  p.  596  j 
Bohm,  J.  f.  O.  1^82,  p.  198;  Shelley,  Ibiii,  1883,  p.  303;  Fiach, 
J.  f.  O.  1885,  p.  118  ;  Rchw,  J.  f,  0/l887,  p.  51  ;  Shelby,  R  Z,  S, 
1888,  p.  45  ;  id.  Ibis,  1888,  p.  303. 

cf .  Kilimanjaro,  5000  ft.,  August  9. 

77.  Chalcopelia  afra- 

ChakopeUa  afra  (Linn.),  Shelley,  P.  Z.  S.  1881,  p.  597 1  Bohm, 
J.  f.  O.  1882,  ju  197;  Shelley,  Ibis,  1883,  p.  323;  Scbal.  J.f.  O. 
1883,  p.  342  J  Fisch,  J.  f.  0.  1885,  p.  119;  Rchw,  J.  t  O.  1887, 
p.  51  ;  Matsch.  t.  c.  p*  147 ;  Shelley,  Ibis,  1888,  p.  303* 

Chakopelia  ehaicQspihst,  Shelley,  P.  Z.  S.  1881,  p.  596. 

Foresti  of  Taveta* 

Thb  specimen  has  the  metallic  patch  od  the  wiog  grfea. 

7  8*    T  YM  P  AN  I STRI A  TY  M  P  an  I JST  RI A  . 

Tympanhtria  t^mpmistria  (Temm-).  Shelley,  Ibis,  1883,  p,  326  j 
jd,  P.  Z.  a  1885,  p.  230, 

Peris t era  tympanistria^   Shelley,  P,  Z.  S*    1881,   p.  597  ;  Fiflchp 
J.  f,  0.  1885,  p,   119  ;    Rchw,  J,  f,  O.  1887,  p.  51 ;  Matsch.  t.  c, 
p,  147. 
\      (5 .  Taveta. 

79.    PtEROCLES  DECORATUa. 

PterQchs  decora tm^  Cabanis,  J.  f.  0,  1868,  p*  413, 
Uaeri  nver,  June* 
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BO.    PteROCLKS  E3EU8TUS* 

PtefOQies  exuitvs,  Tcmm. ;  Fbchcfi  Zeitschr,  ges,  Om,  18SI, 
p-  379. 

Ujteri  river,  Juae, 

81.  PtEROCLES  CUTTUEALIfi, 

Pterocl^s  ffntturaiU,  Smith ;  Fischer,  i*  c. 
Used  rivefp  June. 

82.  FteRNJSTES  HUMBOI^Tl, 

Ptemiites  nu/iicoUis  (oec  Gm.),  Shellcj,  P.  Z.  S.  18S1,  p.  597; 
Fisch.  J.  f.O.  1 885,  p.  I2L 

Franeoiinus  {Ptemute^}  UucopartEU^,  Fisch.  &  Rchw,  J.  f.  0. 
18H4,  p.  263. 

PternutcM  leuc^punmB^  Fisch*  J,  f*  O.  1885,  p.  121* 

Tana  Eiver,  50  onles  from  the  mouthy  September. 

83.  FteRN13T£8    INFUSCATUa. 

t\antoUfmi  itifuuatu*.  Cab.,  v.  d,  Decken's  Reis.  iii.  p,  44,  pL  H 
(1869);  Cab.  J,  t  O.  1878,  p.  244  ;  Shelley,  P-  Z.  S.  1882,  p.  310. 
Pterni^ie*  iafuteaius,  Fisch.  J.  f.  O,   1885,  p.  120* 
Useri  river,  J  til jf  9- 

84.  Francolinus  ai/tumi, 

Franeoiinus  aitumi,  Fisch.  &  Echw.  J.  f .  O.  1884,  p.  l79,pU'i 
FiscL  J.  f.  0.  1865,  p.  120;  Bbelley,  R  Z.  S*  1885,  p.  230;  Bcb», 
J,  f.  O.  1887,  p.  51  ;  Matich.  L  c.  p.  139* 

Franeoiinus  (Sderoptera)  hildehrandii.  Cab.  J,  f.  0.  I8"^i 
pp.  206,  243,  pL  4,  fig.  2. 

Franeoiinus  (Bcitroptera)  schuetti.  Cab.  J.  f.  O.  1880,  p*^^*! 
1881,  pi.  2. 

Franeoiinus  hUdebrandti,  Fisch.  J.  f,  O.  1885,  p.  120. 

Franeoiinus  sehuei I i,  Shelley,  P.  Z.  S,  1885,  p.  230;  Fiscii- J- ^' 
G*  1885,  p.  120. 

^ ,  Uaeri  rifer.      S  -  Kilimanjaro,  August. 

85.  Francoi^inus  granti. 

Franeoiinus  f^runti,  Hart!.,  Shelley,  P.Z.S.  1881,  p,  597;  Fjs<^h. 

J*  f.  O.  18H5,  p.  1  IS* ;  Rchvr*  J.  t  O*  1887,  p.  52  ;  Shelley,  ht^- 

1888,  p.  48  ;  id.  Ibis.  1888,  p.  303. 
Franeoiinus  ochreot/aster,  HartL  J.  f.  O.  1882,  p*  327* 
d  2  '  Useri  river,  July,  _ 

The  two  spedmens  .labelled  male  and  female,  are  perfectly  siiw^ 

in  plumage* 

86.  Francolikus  coaui. 

Franeoiinus  coqui.  Smith,  Bohm,   J.  t  0.  1882,  p.  194;  SM 
J.  f.  O.  1883,  p.  341  ;   Matifch.  J.  f.  0.  1887,  p.  147* 
Skleropitra  suliorqttaia,  Cab.  J,  f.  0.  1878,  p.  243. 
(f  $.  Duruma^  Augui^t, 
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87.  NOMIDA  VULTURfNA. 

Aeryllium  vuUurma  f  Hardwicke),  Eiliot^  Monogr.  Phas*  iL  pL  38 
(IB72);  Cab.  J,f.  O.  IH78,  p.  244. 

Numida  mtiurina,  Fiseh.  &  Rchw<  J,  t  0,  18S0,  p.  140. 

(S  2  <  Uaeri  nver,  July  I  -  Particularly  common  in  thm  thorojr 
bush  ou  the  Tana  and  Duruna, 

88.  Numida  ftjcherami* 

Numida  pacherani,  Harll.,  Sliellev,  P.  Z^  S.  183 1,  p.  5^7  ;  Flsch. 
J.  f,  O,  18S5,  p,  119;  Rcliw,  J.  f.  b.  1887*  p.  5L 

In  thick  forest  by  streams  at  the  foot  of  Kilimanjaro  ;  aUo  noticed 
o It  the  banks  of  the  Tana  in  forest, 

89.  Plectropterus  camoensis. 

PlectrapteruM  gamhensh  (LinnOp  Bohm,  J.  f.  0.  I8H2»  p.  182  ; 
Fisch.  Zeuaclrr.  ges-  Orn.  1HH4,  p.  393;  Bohm,  J.  f.  O.  1885, 
p.  38  ;  Fisch.  i.  c.  p.  115;  Rchw,  J.  L  O.  1887,  p.  4G ;  Matsch. 
t.  c.  p.  144. 

Swamp  near  Tareba. 

90.  PCECILONITTA  KRYTHRORHYNCHA. 

Pwctlonitta  eryfhrorhtjncha.  Smith,  DL  Zool.  8,  Air.  pL  104 
(1845);  Shelley,  ibis,  1888,  p.  307* 

Anas  &fyihrorhynchu8^  Shelley,  P.  Z.  S.  1882,  p.  310;  Fbch. 
Zeitschr  ges,  Orn.  1884,  p.  394  ;  Bohm,  J-  f.  O.  1885,  p.  fi2. 

Querquedula  erytkrorhyncha,  Fisch.  J,  f.  0,  1885,  p.  115; 
Rlatach.  J.  f.  0,  1887,  pp.  136,  144, 

5  •  Kilimanjaro,  east  side,  June  24. 

91.  Sarcidiornis  africanub^ 

Sarcidmrnu  africanus  (Penn.),  Shelley,  P,  Z.  S-  1881,  p,  60  K 
$  .  Kilimanjaro,  swiimp  on  east  sidcj  June  24, 

92.  EdFIDOTIS  MACtJLIFENNlS. 

LuMoHs  maculipmnis^  Cab,  v.  d*  Decken^s  Reis.  iii.  p.  45,  pL  15 
(1869). 

Otis  maculipennis^  Fiach.  Zeitachr.  ges.  Orn*  1884,  p.  388;  id. 
J.  f.  O.  1H85,  p,  116, 

S  -  User!  rirer,  ia  bush,  July  1 7. 

93.  (Edicnemub  capensis* 

(Edknemus  capensis^  Licht,,  Fisch.  Zeitschr*  ges.  Orn,  1884, 
p.  389  ;  id.  J,  f.  O.  1885,  p.  1 16 ;  Seebohm,  Geogr.  Oiair,  Charadr. 
p.  81  (1888). 

Swamp  on  east  side  of  Kilimanjaro. 

94-    CuRBORtUS   CINCTU8, 

Hemerodromus  ancivs,  Heuj;l.  Ibis,  1863,  p.  31,  pi,  1. 
Cunariui   cindus,  HeugL  Oni.  N.O.-Afr.  ii.  p,    972   (1870); 
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Fisch,  A  Hchw.  J,  f,  O-  1879,  p.  337 ;  Fisch.  Zeitschr.  gw.  Ofn. 
1884,  p,  39Q;    id.  J.  f,  O.    1885,  p.   115;    Rehw,  J,  t  0.  IW, 
p.  46  ;  Seefmhm,  Geogr.  Distr^  Ch&radr.  p*  24  5 « 
cf  -  Useri  river,  July  18. 

95,    VaNSLLUS  fiPKClOStIS, 

Mtfpiopterui  speciosus,  Fiseh.  Zehichr.  ges.  Orn.  1B$4,  p<  391; 

id.  J.  f- 0.  1885,  p.  lit>;  Rchw.   J.  f.  O.   1887,  p.  47;   Mstscli. 

L  c.  p.  138. 

Vanelius  speeiosvs  (Licht.),S^boliin,  Geogj.  Dtttr.  Charftdr.p«l^il> 
cJ  $  .  Kilimanjaro,  swamps  on  the  east  side,  Juoe  24. 


4,  Deacription  of  Hunter's  Antelope.     By  P,  L.  Scute*, 
M.A,j  Pb.D,,  F.R.S.,  Secretary  to  the  Society. 

[B«>DeiTed  Juae  IS,  ISSO  J 
(Plate  XLII.) 

At  the  meeting  of  this  Sodet?  held  on  the  12th  of  Febfotry  IftSl 

I  exhibited  specimens  of  a  very  fine  new  Antelope^  reeeiitl?  discowfd 
by  Mr,  H.  C*  V.  Hunter,  F*Z,S.,  in  Eastern  AfricA,  and  propped  W 
name  it  after  its  discoverer  DamaiU  hunteri  \  I  have  iio«  li" 
time  to  makt?  a  closer  examination  of  Mr.  Hunters  speeimeits  nvd  ^ 
complete  my  descripuou  of  this  interesting  species^  of  wkich  I 
exhibit  a  water-colour  i^ketcb,  kindly  prepared  for  us  by  Mr.  Wolf 
from  one  of  the  skins  (Plate  XLIL). 

As  will  be  at  once  manifest  from  an  inspection  of  the  drt*l^S 
aod  the  specimens  themselves,  Hunter's  Antelope  belong  t«  f^ 
genus  Damaiisj  if  this  be  kept  separate  from  Alctiaphu^j  bfing  ^^^^ 
in  most  points  of  structure  to  the  Korrigum  or  SenegnJ  llariftK^^J 
(Damafis  sene^aiensis).  But  it  has  the  frontal  part  of  the  sl^nll 
slightly  more  elongated  than  in  D.  ^encgalenstSf  and  in  this  tts^ 
shows  a  divergence  towards  the  genus  Mcelspkui^  It  in»^  ^ 
characterized  aa  Iblbws  ;— 

D^MALie  HUNTERI.    (Pkte  XLIL) 

Fusco-ea^taneus  unicohr^  in  dor  so  pauh  Muturatior :  line$  »*'^ 
oculos^  in  medio  front e  uicendente,  alba ;  oeulorum  tff»^'>'  " 
aurihua  intuM,  necnon  cauda  et  gasirtso  medio  Mis:  ari^^^ 
infuspallif/wribus:  cornubus  nigrU^  rolundatiM^  fortittr  ^^'^^^ 
iatiSf  extrorsum  et  reirotMum  curvatisydeindeiineaftriparsiif*^ 
exgur^entibtts  ;  apiabui  la-vigatis  vir  conperffeniibttt,  Alt  '^* 
ad  humeros  circa  48 'Q,  tang,  corp*  48*0,  caudm  15*0,  auritm^^^^ 

'  See  F.  2.  a  188%  p.  58 ;  a&d  ^md^'  Mardi  23.  IS^  (vol  Ixiiii  p.  ^ 
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tranii  guperiifris  13'5,  coi^uum  a  front  e  linea  dir^ctm  21  poli, 
AngL  ei  dec,     Fenj-  mari  similis,  sed  paulo  minor  et  comuhuM 
walde  teniiiorih^s. 
Ba&^  Africam  orjentalem.  In  ripis  fl*  Tana. 


»' 


Head  of  Dnm&ih  kftrtfan  (from  a  photograph), 

Mr,  Hunter  has  placed  at  my  di8}iosal  the  following  ieriea  o\ 

^elmenB  of  ibis  Antelope : — 

(I)  Skull  m\d  horns  of  adult  male  (fig*  B,  p.  374 J,  marked  "H, 
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These  horns  ert  remftrkabte  far  their  size  itnd  itrenglh.    Tli^T 
measure  about  24  tuches  in  lengili  along   the  eurve,  ftnd  iiImiidI  20j 

inches  in  a  straight  Uae  from  the  base  to  the  point*    Their  dftum- 

Fig.  B,       . 


Sktall  and  liorrui  of  Damslfi  htnterif  ^  %&* 

ference  at  the  base  la  about  B  inobea-  As  will  be  seen  hy  iht^p^ 
(iJ,  p*  374),  they  are  very  strongly  rtngei)  from  the  base  for  sboui  t**" 
t birds  of  their  length.     These  rings  are  moat  developed  on  thf  "<* 


11%^  P,  L.  iCLATEIt  QFf  HDNTKE  &  AlfTELOPE. 


e§»  Mid  are  almost  obsolete  behind.     In  the  terminal  half  the 
lions  become  more  distant  from  each  other  and  only  ippareDt 


Skull  »nd  faorni  of  IhmalU  hunttri,  $  ad* 

t  and  finally  vanish  in  the  smooth  and  pointed  ends.     Rising 
t  froniHl  boDes  the  home  eurve  at  tirst  Bligbtlj  frontwards 

25* 
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and  ootmftlt.    Abotit  4 
lad  (mftraid*  for  ilMnit  7  ia 
ftimigKi  line  wiltt  tli£  fracii  d  iht  ifcxdlp  i 
tipi,  i»kich  lowmrdi  tliesr 
tlightly> 

The  Jenicth  of  the  ska]]  of  lib  spedmmm  frocn  the  oed|^Ul  foriiiien 
to  the  end  af  the  pftlmtti  bones  b  sboiit  15  tucifflv  ^^^^  ^f  ^  ^^ootil 
flurfaee  along  the  mydk  line  Oj  iodici,  ibsf  of  the  moiv  mm 
37  ineh^ ;  ibe  extreme  hreadih  of  the  tkuH  mt  die  orhit»  is  5? 
in  eh  HI* 

(2)  Hkull  and  horns  of  «dfilt  female  (%.  C,  fi.  a7S),  mtrked  'E 
84." 

Tins  specimen  is  in  fact  a  minmtnre  of  that  of  the  maie,  t\m^^ 
there  are  some  noltceable  differenc*^.  A*  a  *hole  the  h«Jnia  vt 
profjortioniitelj^  longeff  much  more  slender,  and  less  stnmflj  liA 
The  smof>lh  a  pica  I  portions  are  nearlj  flraighc,  &ud  are  fitbef 
divergrnC  thnti  cotiFergenC  al  the  tips, 

Tlie  length  of  these  horns  along  the  frontal  ridge  is  ahont  W  mchm 
the  distance  from  the  has^e  to  the  point  hi  a  straight  Uoe  18^  iucbe^f 
and  the  girth  at  the  haae  about  5*3  inches.  The  length  of  the  skull 
from  the  oecjput  to  the  end  of  the  palate  is  13 j  inches,  mil  niucli 
leHH  than  that  of  the  male,  hnt  the  skull  is  proportionately  oarroa^^t 
being  only  52  in  the  extreme  breadth  of  the  orbits. 

The  skill  of  this  specimen  accompanies  the  sJttiU  ind  honi^i 
and  is  that  from  which  Mr.  Wolf  has  prepared  \m  iketdi  (P'*'' 
XLIL)*  The  diagnoHs  above  giTen  has  been  ako  taken  froniit^ 
apetimen, 

(:i)  Skull  and  horns  of  a  Vouog  male,  marked  "  H,  7*i/* 

These  are  not  materiiillj  different  friim  those  of  the  adult*  dcfptia 
their  rathiT  smaller  dimensions,  but  the  tips  are  more  convfrgeoi*^ 
thfir  extremities, 

(4  and  5)  Two  skins— one  marked  **H-  90/'  the  other  unUyW. 
concerning  which  1  hare  not  yet  been  able  to  ascertain  pirticul*^' 
But  escaminBtion  of  them  does  not  show  any  material  difference*  in 
ciilisnr  nr  structure, 

Mr.  III! liter'*  notes  upon  this  Antelope  are  a^  follows: — 

**  We  first  met  with  this  Antelope  about  1.5(1  miles  up  tbf  Tw** 
Itiver.  It  ia  only  fonnd  for  certain  on  the  north  batik  of  tbe  riTtr. 
It  fretpiriits  the  grassy  [ibina  principnliy^  but  I  have  nbo  oft(*n  s^[J 
it  in  thin  thorny  bualu  U  is  gencrttlly  met  with  in  herds  of  froJJi  '■' 
to  23  individuals. 

*' At  the  time  of  the  ^ 
November)  I  saw  several 

the  Tana  lliver  are  fringed , „ 

rises  sliglitly  and  one  sees  extensive  pUi us  dotiedhere  ntid  theft  witu 
krge  patches  of  bush,  composed  princi|jrilly  of  Euphorbjus  aud  Al««* 
llie  Lesser  Koodoo  {Strepsicero^  imht^rlfu)  lives  principally  io  tii** 
patches  and  feeds  untiiide  of  thern  in  the  early  mornings  and  eveninp* 
When  I  iirstaaw  the  new  Antehipe  I  was  stalking  two  esamplct  of^^^j 
£iUu  wulim.uad  though  1  iaw  the  lluutcr's  A  ntelope  b  thedist*fl«l 


year  when  I  tame  across  them  (Octob^f  **"". 
al  young  ones  in  the  herds.  The  bafitsoj 
ged  with  a  thin  belt  of  forest,  then  tUegro"f^ 
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k  them  for  Impdlas,  which,  however,  are  not  found  on  the  Tana 
ler  bank. 

was  only  when  I  fired  at  the  Gazelles,  and  the  Hunter's  Ante- 
a  pair  of  young  males)  ran  away,  that  I  noticed  that  they  were 
ling  new  to  me.  They  ran  with  rather  a  heavy  gallop  like  a 
»eest.  I  then  had  a  very  long  track  after  them,  and  maiiaged 
the  young  male  which  I  first  sent  you. 
e  did  not  come  across  these  Antelopes  again  for  some  dnySf  but 
let  with  them  in  large  numbers  and  got  several  specimens. 
eemed  to  me  to  have  more  vitality  than  any  other  Antelt^l^i^ 
ever  killed.  This  species  certainly  does  not  extend  down  to 
ist,  but  we  saw  them  as  far  as  the  furthest  point  we  reached 
250  miles)  up  the  river,  at  a  place  called  Mussa.  Their  <ialk 
is  ^ Herola*  not  ' HaraniOj*  as  given  in  your  origiual  de- 
m  {supra,  p.  59).'* 


the  Oligochaetous  Fauna  of  New  Zealand,  with  pre* 
minary  Descriptions  of  new  Species.  By  Frank  E* 
lEDDARD^  M.A.,  F.R.S.E.,  Prosector  to  the  Society, 

[BeoeiTed  Jane  12, 1889.] 

only  papers  dealing  with  the  Oligochseta  of  New  Zealand  nre 
rd  (4),  Dr.  Hutton  (8),  Mr.  W.  W.  Smith  (15),  and  myself 
3).  The  papers  of  Dr.  Hutton  contain  short  descriptions  of 
rorms,  accompanied  by  a  few  figures  illustrating  the  form  of 
Mtomium  and  the  distribution  of  the  setee.  The  speciea  are 
erred  to  the  genera  Lumbrieua  and  Megascoiex;  but  it  is 
flear  from  Dr.  Button's  statement  as  to  their  characters  that  a 
'rable  number  of  species  are  wrongly  identified  with  LumMcus, 
it  they  belong  to  other  genera,  especially  to  Acanthodrilns, 
\  is  the  case  with  Lumbricus  uliginosus,  which  is  possibly 
nl  with  either  ^canMoc/rt'/iM  nova  jselandia,  A.  diasimiih^  or 
p.  Lumbricus  campeatris  may  perhaps  be  my  Neodrilus  mono- 
it  is  stated  by  Captain  Hutton  to  possess  ''male  geniLal 
gs  on  the  ninth  segment.  Vulvae  on  the  two  last  segments  ut'the 
m."  The  "  male  genital  openings  "  are  clearly  the  spermntKecwl 
prhile  the  "  vulvae  "  are  no  doubt  the  atrial  pores.  InasmueU  ag 
D  Hutton  describes  the  atrial  pores  of  Lumbricus  uliginonus  as 
ing  the  last  three  segments  of  the  clitellum,  it  seems  possible 
le  presence  of  only  two  pairs  of  apertures  in  L,  campestrin  niAj 
he  atrial  pores  of  the  xviith  segment  and  the  male  pores  of  st^g^ 
;viii., which  I  have  recorded  as  characterizing  Neodrilus.  Tlie 
atic  position  oi  Lumbricus  levis  is  hard  to  understand  from  the 
)tion  given  in  Captain  Button's  paper. 

ibricus  annulatus  is,  as  Captain  Hutton  states,  not  far  retnoved 
iUolobophora  fostida.  Having  examined  specimens  from  New 
d  of  a  species  which  I  cannot  distinguish  from  A.foetida^  I  am 
d  to  think  that  there  is  no  necessity  to  recognize  A.  annuhta 
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HI  diitlnct.  The  statement  that  the  latter  form  differs  from  its  Earn- 
peao  ally  in  the  presence  of  the  male  pores  on  segtneut  %\u  {lostwd 
of  iv»)  requires  careful  verification. 

The  two  species  of  MtgascoUx  recorded  by  HuttOQ,  although 
evidently  differing  from  each  other,  are  not  sufficiently  described  to 
permit  of  their  being  recognized. 

In  a  later  paper  (9),  Cajitain  Hutton  gives  a  brief  epitome  of 
Perrier*B  memoir  upon  the  Classification  of  Earthworms  (13),  and  in 
a  footnote  states  that  his  Lumhricus  uliginosuM  is  probnbty  an  Atm- 
thodriiua,  and  that  jfc*  /a?i*  and  L*  campestris  are  probably  ref<?rablK 
to  the  genus  Disaster,  This  puper  was  unknown  to  me  wbeo  1 
published  mf  eayrlier  paper  upon  New-Zealand  Earthworms  (ly 
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Genus  Acanthqdrili:&p  Perrier\ 

Mandane,  Kinberg,  Ofvers*  K.  Vetensk.-Akad.  1866^  p.  97. 

AcanthodriluB^  Perrier,  Nouv.  A.rch.  Mtis,  t.  viii*  (1872),  p85. 

Earthworms  with  8  setie,  arranged  either  in  pairs  or  the  iudrnduAl 
setee  implanted  at  some  distance,  Clitellum  occupying  more  or 
fewer  of  segments  xiii.-xix*  Prostomium  well  developed,  Vui 
defereotia  separate  up  to  their  point  of  opening  on  xviii. ;  twa  isaui 
of  tubular  atria  ( =pro9tate$t  auctorum)  opening  indepeudeatlr  m 
vasa  deferentia  on  to  segments  xvii*  and  xik:.  Peuial  setae  rarelj  ibxst 
(in  j1.  mukiporus),  Oviducal  pores  paired  upon  segment  liv,  Tcstei 
in  X.  and  li.  Ovaries  in  xiii.  SperniatiiecEP  two  (rarely  3,  in  ^' 
communis)  pairs  iu  viii.  and  ix^,  always  furnished  with  diverticula*  j 

I*    AcANTaODRlLUS  MULTIPORUS,  F*  E.  B-  " 

Acanihodrilua  muldpoms,  F.  E.  Beddard^  P.  Z,  S.  1885,  p*  &13- 

2.  AcANTHOJ>RlLDS  NQV^  Zt:LANDt^£,  F^  E.  B. 

Aeanih^drilus  novm  selandim^  F.  K*  Beddard,  ibid,  p,S13* 

3.  ACANTHODRILUS  DISSIMtLIS,  F,  E.  B. 

Acanihodrilus  disnmiiis,  F.  E.  Beddard,  ibid^  p.  SI 3, 

4.  AcANTfiODRILOS  ANNECTEKS,  F,  E.  B- 

A&inik&dnim  amectens,  F,  E,  Beddard,  Quart,  Jouru»  Micr.  Si 
vol.  XXIX,  p,  102. 

5-    ACANTSODRtLUS  ANTARCTICU^  U,  Sp. 

PrOMtamium  not  completely  dividing  the  buccal  segment. 
Sei€ie  disposed  iu  8  longitudinal  rows ;   1  &  2  are  cbser  togct^^'' 
than  3  &  4, 

Doraai  pores  present  io  all  segments  after  the  vith. 
Cliieilum  eittends  over  segments  xiii^-xvii, 

^  RoBii  (14),  ou  the  grounds  of  priori tj,  baa  reinstated  Kinberg'»  nifflw  ^^ 
this  gQima,  iuBiiiimcli  lis  Pi^rrier  has  Bhown  that  Mandanea^d  Ai^fUMriiiam 
BjXiQnymom.  Biit.  Vaillant  (10)  haa  reoentlj  paintwJ  out  tliat  Kinberg  biiw 
liai  used  the  generic  notue  Mandane  twice  over  ,  it  wai  first  vmcd  t<it  s  g**** 
of  marlQO  AjiuoIidA.  Undtir  these  circtimslaat^ea  I  ft^uiin  PQrn«r*t  naiad  Jfft^ 
ikodrikta. 
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\i  bhwl-ve94^i  completely  double* 

rjiiary    trad.      The    giizard    occupies    segments    vu   &   v\\, 

ous  glands  apjjear  as  ft  dilaUtitjii  of  the  walla  of  the  cesopha- 

rgments  Jttv*  &  xv. 

MSifmenlat  sepia  dividing  segments  vu**xii-  specliilly  thiclceued^ 

%al  sacs  in  segments  ix.^  x.,  xu,  xiu  ;    those  of  the  last  two 

Ls  are  racemose  in  appearance. 

ridia  ditluse,  with  numerous  external  pores, 

mthem  furnished  with  a  Tariable  number  of  small  divcr- 


CANTBODRlLUa  ROS.«t  0,  Sp* 

tmnium  completely  dividing  the  buccal  segment, 

strictly  paired,  the  pairs,  at  least  iu  the  paste  nor  region  of  the 

eiog  eqtddislant. 

limn  extending  orer  segments  xiv.-xix. 

a/  ports  present  iu  the  posterior  segments  of  body. 

it  biood'Ves^tel  duublcj  but  the  two  tubes  unite  at  the   point 

hey  perforiiie  the  septn. 

wegmental  aepta   not   specially    thickened    in    the    anterior 

u. 

trivia  one  pair  to  each  segment,  alternating  in  position,  some^ 

pening  by  dorsal,  sometimes  by  ventral  pair  of  setoe. 

muthtcm  with  a  long  muscular  divertieuiumj  bearing  at  ita 

ity  a  cluster  of  small  pouches. 

Genus  D£tNooiiti.us,  F.  E.  fi. 
QdriiuSf  F.  E,  Beddard,  Quart.  Journ,  Micr.  Sci.  toL  xxix* 

hworms  with  12  setaj  in  each  segmentj  arranged  at  approxi- 
etjtiidi^tnnt  intervals*  Prostonnum  not  conipletely  dividing 
lobe*  (HiteUum  occupies  3  segments  (xiv.-xvi.)  as  in  Ptricharta. 
dia  difftisie,  opening  on  to  exterior  by  numerous  pores  in  each 
it.  RepiWuetive  organs  as  iu  JcanlhodnluSy  i.  ^ .  two  pairij  uf 
'  atria  opening  on  to  segments  xviL  and  six.  Vasa  deferentia 
I  Aegmt?nt  x^iii*     Dorsal  blood-vessel  completely  doable. 

l|CLVauUl|.US  ll£;NHAMIt  F.  E.  B. 

odriius  leiiAamit  F.  E.  Bcddardj  Quart.  Journ.  Micr.  Sci. 
is.  p«  ltl5. 

Genus  PERtCB^TAt  Schmarda. 
^hieta^  Schmarda,  Nene  wirbelloae  Thiere,  Bd-  ii*  p.  13* 
ascoieXt  Uorst^  Notes  from  Ltfvd,  Mus.  vol.  v,  p.  182, 
zhwia^  Fcrriu-r,  Nouv.  Arch,  Mus,  I.  viii.  p.  OS, 
he  arranjcement  of  the  species  of  this  verv  large  genU!^  is  uuder- 
'^eifition,  1  ab^taiu  from  af  tempting  a  generic  dffimtion.     The 
df«cnbed  bf  h>w  per ha[)s  merits  generic  reparation,  as  it  differs 
iOit  other  species  iu  such  important  points  m  the  possession  of 
r  atria  and  paired  nephridia. 


\  I 


[JumIS, 


^  Ming  for 


_  T- ;  it  ij  sajtU  and 

pRmil  tike  mppcaria^  of 

bj  kCermlly  placed 


,^ 


k  Is  not  faniishd  witl 
if  «kIi  sde  «pp«ftii  to  open  i 

-XT.  Tcry  gfratlj 

on  die  stiteiior  iepttun  of' 

dcb  IB  fanmhefi  witJi 
f  ^viracuiiiBi  King  to  tlie  iaaer  aile. 

(f^iiuliito)  «iterctfm»   Baird,    Jaurn.  Liun,  i^ie. 
,  Btdfafd.  P^oc  BoT-  Soc.  Edmb,  vol.  xit,  p.  175. 

Genos  KEOOEiLtSk,  F.  E,  B, 
W.  K.  BeitdaffI,  P.  R.  Soc.  Ediob.roL  ^lif.p.  !57. 
Gloi^  imiemhlin^  Af^miAoflriims^  btit  differing  in  the  presence  of 
mly  m  nng te  pair  of  tubukr  Atri&  ui  segment  xriL  and  a  siagtc  p^i^<^^ 
flpefvuthecv  in  ¥iiL  E»ch  ^permatheGA  b  furnisbed  with  a  Ttry  large 
dattnictilutn  Ijing  in  the  anterkir  segment.  Nephridia  paired  ^^^ 
alternate  in  position, 

10,  NKODRiLrs  lioNocY^is,  F.  E.  B. 

N.  mamo^stit,  F.  E.  Beddard,  P,  R,  Soc,  Edinb,  voL  xif.  p.  l^^ 

RHODOORiLrs,  HOT.  |ren. 

Set«  108  series.  CUtellum  occuprio^  segments  stiT.-i? ii. ;  ^ 
tnbnlar ;  penial  setre  present ;  Tasa  delVrentia  opening  on  to  th* 
eiterior  on  the  same  aegment  (xTiL)>  but  uidepeudently  of  itf»*  '* 
gizzard  present, 

This  genii&  comes  near  to  CnjfitodriluM  and  Mt^aacoiides,  vA 
possibly  includes  some  species  described  by  Fletcher  (5)  under  tlie^ 
two  genera.  In  the  former  genus  I  place  those  species  with  Ma'' 
atria  like  those  of  PerichiEta ;  Megascolidee  includes*  specie*  wbii'li 
hate  tubular  atria,  no  peaial  setse,  and  a  clitcDuni  extending  is  **i** 
segmeist  xx.  or  further. 
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1  K    RhODOOHILUS  MtNUTUS,  n.  sp» 

A  small  speck's  one  iiicli  In  leagtlu 

ProMiomium  extending  over  a  portion  of  peristomial  ring,  bat  not 
f  (?)  fompletL»ly  dividing  it. 

Dorsal  pores  present  after  cHtellum. 

Dorsal  dhod-veasel  single. 

Alimentarif  tract.  The  giMBrd  occupies  segment  v*  \  tliere  axe 
no  cakiterous  glands. 

Intersegmenial  sepia  separating  segtiients  iri.<-sii*  specially  thick- 
ened. 

Sperm-9ac€  in  segments  xi.,  xii*  racemose. 

Nephridia  puired,  opening  in  front  of  third  setae. 

Sptrrmaihicm  four  pairs  in  segments  yi^-ix.  ;  each  eac  with  a  single 
diTeriiculum  longer  limn  sperrnatheca  atid  dilated  at  its  extrendty. 

Genus  TuMTFEX,  Lamarck. 

Tubifox^  Lamarck,  Hist.  Nat  Anim.  sans  Vertfebrea,  t.  ih.  p.  228. 

12*  TuBiF^x  MivuLQaiiMj  Lamarck,  Hist.  Nat.  Auim.  sans 
A'ertfebreJ.  t*  iii.  p.  228, 

Genus  LiMNOORiLUs,  Claparede, 
LimnodrituSa  Claparede,  M^ni.  Soc.  Phys.  Gen^rei  t.  xvi* 

13.  LlMNODRtLUS,  Sp.  tltC. 

A  ipeciea  of  LimnodriluM  appears  to  occur  very  abundsotty  in 
New  Zealand  ;  but  a%  none  of  the  specimens  which  1  have  examined 
were  sexually  mature,  and  as  I  have  not  liad  an  opportunity  of 
studying  the  living  worm,  I  do  not  feel  able  to  identify  ttie  speciesp 

Genua  FhreorycteSj  Iloffmeister. 

VhreorffcteM^  Hoffmeister,  Die  bis  jetit  bekannten  Arten  ansder 
FamiUe  der  Regenwiirmer,  p.  40, 

14.  Pu  RED RYCTES  SMITH Ij   F.   E.   B. 

Phreor^cies  tmithn^  F,  E.  Beddard,  Ann,  &  Mag.  Nat.  Hist. 
sen  6,  vol.  i.  p.  389, 

Besides  the  above-named  species,  I  have  received  examples  of 
Lumhrkus  and  AiloMt^pkora  wbich  1  have  not  yet  worked  out. 
Dr<  Ben  ham  informs  me  that  he  has  received  specimens  of  a 
Eudriius  from  New  Zealand. 

The  list  of  New-Zealand  Earthworms  which  is  published  in  the 
present  paper  is  prinripali y  based  upon  the  examination  of  two  large 
c<dleetione,  which  were  kindly  made  for  me  by  Mr*  W*  W.  Smith 
in  the  neighbourhood  of  Ash  burton,  and  of  one  eolkction  which 
Prof.  T.  J.  Parker,  F.R.S.,  was  so  good  as  to  forward  me  from  Dune- 
ldin«  AjttheBamespeciesoccurredabundantlyLnallthi-aecolEections, 
1  suppnse  that  the  list  which  I  am  now  able  to  present  to  the  Society 
contains  a  fair  sample  of  the  ertrthworm  fauna  of  the  country. 

I  wish  therefore  to  point  out,  of  course  with  due  reserve,  the  con^ 
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elusion  a  as  to  the  distiibutioii  of  the  group  to  which  mj  remits 
appear  to  point. 

( 1 )  The  nligochmtoiiB  fauna  of  New  Zealand  differs  mnrkfdlj  froo^* 
tiiat  of  Atistrnlia  ;  the  cljarHCt eristic  genem,  consisf  ing  of  imraeroi^  - 
species,  are  M&ffaAcolides^  Perichreta^  and  Chyptodrilus  { Fletcher,  5 
The  characteristic  New-Zealand  form  is  eTideutly  AeanthodrUui, 
which  only  one  species  has  as  yet  been  found  in  Australia.  Penchtti 
of  which  a  large  number  of  species  occur  in  Australia,  b  not  a 
abundant  form  in  New  Zealand.     Rhododrilm  and  Neodnfm  m\ 
be  peculiar  genera.     Deinodnlvs  has  not  been  met  with  elsewhere* 

(2)  The  fauna  of  New  Zealand  presents  a  marked  agreement  wit 
that  of  Kerguelen  (Lanke&ter,  10)j  Marion  Island ,  PatagDnia{  lloaa,  14 
tJie  Falkland  Islands  (Beddard,  MS.),  and  South  Georgia  (Michaelser 
11) ;  in  all  these  places  the  only  genus  known  htnug  Acam£hodrU\ 
With  regard  to  the  terrestrial  Oligochseta,  therefore,  it  seems  pes 
missible  to  speak  of  an  ^'  Antarctic  fauna/' 

List  of  Memoirs  referred  to. 

1,  BsBDARD,  F.  E* — On  the  Specific  Charncters  and  Structure  » 

certain  New-Zealand  Earthworms,     R  Z.  S,  IBBa,  p.  610, 

2,  Beddard,  F.  E* — On  the  Structure  of  three  new  Species  » 

Earthworms  &c.     Quart*  Journ.  Micr.  Sci.  toL  xiist.  p*  10^ 
3i  Beddard,  F.  E. — Observations  on  new  or  little-known  EartH 
worms,     Proc.  Roy.  Soc,  Edinb.  ?ol.  xir.  p.  l.iG* 

4,  Baird,  W.-^ Description  of  some  new  Species  of  Annelida  &» 

Joiirn.  Linn.  Soc.  vol.  xi.  p.  94. 

5,  FLETceER,  J.  J. — Notes  on  Australian   Earth  worms.     Pn 

Linn,  Soc.  N.  B.  W.  1880-87-88. 

6,  KiNBERG,  J,  Gr,— Annulata  Nova.    Offers*  K.  Vetensk^-Aka^-^^- 

Forh.  t.  xxiii.  (ISfjfi),  p.  97* 
7i  HoRST,  R,— New  Species  of  t lie  Genus  Mt^a^eole^e-,  Templeto^:::^'" 

(Pefickteta,   Schmarda),  in    the    collection    of  the    Leyde^^^o 

Museum.     Nntes  from  the  Ley  den  Museum,  \oh  v.  p.  182  "^S* 
8*  HuTTONi   F,  W.— -Ou  the  Now-Zealand   Earthworms  in  t 

Otago  Museum,     Trans.  N.  Z.  Inst,  vol,  ix.  p*  350. 

9.  HuTTON,  F*  W* — Synopms  of  the  Genera  of  Earthworms.  Ni 

Zealand  Juurn*  Sci.  vol  i,  p,  586. 

10.  Lankester,  E.   Ray. — Terrestrial   Annelids.     Phil.  T: 
vol.  clxviii. 

11.  MictiAELSENi  W. — Oligocht^ten  des  Naturhistonschen  M  « 

seums  in  Hamburg,     Jabrb.  Ilamb.  vriss.  Anstalt,  vi.  p.  1  — 

12.  Mit HAELSEN^  W,— Oiigochffiten  von  Sud-Georgiem    Ibid*     ^ 

p.  tih, 

13.  Peurter^E,— Recberches]iourser\ir  a  rhistoiredea  Lomb»- 
ciens  terrestres,     Nonv,  Arch*  Mus,  t.  viii,  (1872),  p.  L 

14.  Rosa,  J>, — I  lomhrichi  delJa  spedizione  antarctica  &c.     Aon* 

Mns*  Civ,  Geuov.  sen  2,  vol.  vii,  (1^89). 

15.  Smith,  W,  W,— Notes  on  New- Zealand  Earthworms*    Trim, 

N.  Z,  Inst,  vohxijt.  (I88(i)*  p*  123, 
16*  Vaillant,  L.     Hiiitoire  Naturelle  des  Aunelcs  marinseC  d  wu 
douce:  Lombrkieua  &c.     Suite  a  Buffmi,  t*  iii.  pi*  i. 
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[1  new  Genera  mid  Species  of  Coleopterous  Insects 
Vom  Mount  Kinibaluj  North  Borneo,   By  H,  W.  Batis^ 

[Received  June  13, 1680.] 

I  tdDom'mg  deAcnptious  contain  the  results  of  the  exAmiimtion  of 
im  only  of  the  coUectiou  ofColeoptemmade  by  Mr,  J,  White* 
during  his  rec**nt^  ybit  to  Kinibaiu,  undertaken,  as  ii  well 
n,  chit^fly  for  the  purpose  of  investigating  the  oriiilhoio|^v  of 
strict ♦  The  Caleoptera  comprise  an  unusual  proportion  of  new 
etnarkable  forms.  The  whole  series  has  passed  into  the  rich 
tioQ  of  Mr.  Alexander  Fry* 


Fam>  Cicindeudjk, 

EtUTES  WUITEHEADI. 

,  i^peet^hili  (Sehaum)  ^imilis  et  ajinis,  Med  difftrt^  inter  alia^ 
tcuhrum  pcduncuUn  fere  terikolibm  frontetpte  angusiiort* 
K  inajurihuM^  niffro-t^tndis,  elytris  t^iridioribus :  thoraee  artgusto^ 
afrribtis  medwminime  roiundatU :  efytris  apice  longe  spin\iSU^ 
pinis  dharif^atis  el  Qhdque  elevutk^  mart/ine  exterwre  vermis 
pi  nam  coidinuo  Jtec  emart/inato,  anguh  suturali  distincto  eisi 
otundato,  deinde  muryine  u^quti  ad  MpintB  ha^in  mi  tins  obliquo  : 
fofj^o  licut  in  Th*  speciahili  mnUitubeTomy  mttulm  humeraii 
ailoque  ohUquo  dismidali  albo-testaceis  :  pedlbujt  «t^rtj,  costis 
'i^moribvsque  £ei#t  et  su6£us  albo-iestacei^:  abdominU  marfftne 
t  tipice  nifa*lestaceis.  Labnim  inargine  antice  tS  ^'w  $  6-den- 
icuiatunt.     Long.  Hi  miiiim. 

11  beautiftil  species  differs  from  Th.  spectubilit  (Schaurn)  aud 
*p^  (Bates)  in  the  more  vertieally  elevated  peduncles  of  the 
which  posiiion  perceptibly  narrows  and  dee^)ens  the  forehead 
SD  them*  It  also  differs  io  the  outline  of  the  apical  margin 
£  elytri»,  the  suture  forming  a  distinct  tliough  rounded  angle, 
?e  to  the  bft^e  of  the  spine  the  apical  margui  is  not  copiinunus 
the  spioCf  fts  it  is  very  nearly  in  the  two  other  species.  The 
ilitiea  of  the  inrface  are  the  same  in  all — ^the  entnmou  basal 
inn  heing  quadrate  and  plane  above,  tnbercnlated  on  its  mar- 
ind  the  disk  having  a  rounded  tubercle  before  and  an  obilque 
ited  callus  behind  the  middle. 

;  Whitehead  obtained  also  estnmples  of  the  foUnwing  species  of 
lelidffi: — CicindeUi  crenpitjnyi  (Bates^  since  redescrihed  a§  C 
mnts^  Dokhtouroff  nn  a  distinct  colour  variety ^ihe  broad  urange- 
'ed  belt  and  siripe  of  the  type-form  (from  nt-ar  Labuan)  being 
cd  by  while  ;  the  rare  Ileptttdonia  tritoudi/loideA  (Gt*stro)  ; 
ie^ puncttpt^nriiu  (^lititt^&)t  many  e\Hm])leH,  ah  ahke  in  the  unt* 
pale  colour  of  the  elytra,  but  »iiU  little  more  tlian  a  colour 
f  of  T*  schaumi  (Chaud.)  ;  artd  Tricondyla  beccarii  (Gestro). 
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DODES  (SlMOOS)    BORNEENSIS, 

U,  ieueo  {Lnferte)  proJ^hne  ajfinu^  sfd  filbert  earp&re  an^uttkn 

supra  mufta  minus  puUlo^  prfBtetett  mlore  violaceo  vei  nfidi-tp- 

neoeie.     Ant^usti*  rhnt/ata-nlfion^tt^;  palpis^  aHtenmi(  tiirnUfte 

( r*el  pedih  us  tut  u)  pueseen  1 1-  rufis :   th  or  ace  p&jt  I  medium  tatiorf, 

aniicf  valdt  an^uitalo^  supra  Ic^ei^  puncto  seti/erf>  ad  mffulMm 

pmticnm :  eltjtris  tcnuiter  sed  acute  crrnulato-^triaii«,  tnttrpne 

anie  apicem  sat  for  titer  sinuato,  interwtitii^  piartiSf  "i*  ioM^f 

post  medium  nnipunctatu  ^  mtbius  nigeTf  niiidus,     Lanff.  15-l(j 

miiiim^      ^  $  » 

Two  exflmpW    FounJ  also  in  South- en siern  Borneo*    The^nus 

Simous  was  separated  from  Oodes  by  Chaudolr  chiefly  on  account  of 

llie  e^ttremely  short  six-pun  eta  Ce  la  brum  and  the  setireruus  puncture 

dose  to  the  liind  angles  of  the  thorax.     It  forms  a  perft^ctlv  Q»tuni] 

group  I  of  which  five  species  are  now  known,  peculiar  to  IiidoH^biD& 

and  ihe  neigh  bo  tiring  islands. 

CoLFODSS  FRlfl^ 

Species  magna  elongaiaqne  C.  parallelo  {Chnud.)  affinii,     V^^^ 
elongutus  relative  anguifttis^  ebflris  (aterihus  parum  rt>tufd3ii»i 
^nigro*re^eu4,  efytris  hetius  cupr ascent i-i^neis  :  capitepont^^it^ 
^radatim  rede  angn^tato^  colfo  supra  fransversim  dppresso:  thraf^ 
suifqundrnta,  capitepauUo  angustiore^  htenbus  pauifo  aittf  mfH^^ 
ievihr  roiundi^iis  versus  bastm  sinuatis,  a/tgulis  pastichi  dbfUf 
marffine  angugle   e^cplanaio'refienZO  :    elytris    simplmier  «f*'* 
striatis,  inters titiis  usque  ad  apicem  planig^  3**  puncHs  «Mff'** 
tribui^  vm-sus  apicem  oblique  simmiis,  jujrta  suturam  hff^i^ 
mnuatQ-truneQtis  et  utrinque  bidentatis  ,*    iarsis  robttdix,  ffkini 
flense  pilosis,  4  posterionbus  supra  valde  himicatis  medifit^ut  cart- 
nut  is,  articulo  4'"  extus  lobato.     Paipi,  anienntr  ct  pedes  rtfi*' 
centi'picet.     Long,  1 7  mitlim,      2  - 
One  (female)  exam  file.    The  apecies  belongs  to  the  numeTOUS  |^«P 
of  the  genus  distribuied  through  South-eastern  Asia  and  lis  rilnfl"''* 
in  Ms^hich  the  me ta thoracic  epimera  are  long  and  narrow^  the  fourth 
joint  of  the  hinder  tarsi  atrongly  unilobiilar,  and  the  s^utural  a|>«'3t  <J^ 
the  elytra  briefly  truncated  and  more  or  less  spined  or  toothed. 

EdPLVMES  AURO-CINCTUS, 

Bremiet'  ohlongus,  sitbdepressus^pieeQ-mger^  potitus ;  elyirit  fple»^*^ 
viridi'tsneis,  lateribus  lute  auratts  ;  antfinuis  (scapo  obscurionl 
mandibnlis  et  palpi s  apice  tar^i^fue  rtt/f^scefitibits :  capiie  hrrf\ 
mo^*  pone  ocalos  magnm  subito  aTtguMuto^  supra  phmtn  1^^ 
sulcts/rontaiibus  fie.vuosis  poslice  versus  oeulos  curcatis .  ihorti^ 
lato  ei  brevi,  angulis  anticia  rotunda  lis,  posticis  J^re  recdii  li^f' 
ribus  medio  rotundatis  post  ice  usque  ad  unguium  leviier  tinmi^** 
margins  basali  utrinqne  ad  unguium  ascendenti^  fopeis  to/i*** 
iatis  sal  profundispuactulatis :  elgtris  humens  valde  rotund^i^fi 
apice  sinuatiSf  rersus  suturam  cmijunetim  obtuse  rotundatift  *^^* 
puneltilaiQ-striatis,  iaeersfiiiis  pknis,  striis  3"-^"  ^^tu$  iWJ* 
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vulde  eurvatUj  ihi^ue  inleratith  h*  fovea  magna  ohhnga.  Tarsi 
sub t us  dense  pihsit  ttrlttulo  4*  (mcui  in  Eupljni)  longe  bihbat^. 
Long.  M  miUim^ 

||      This  lEit erecting  species  has  also  bean  met  with  in  Sumatra  by 

;  Dr,  Beccari. 

Dm  OPE  LM  A,  HOT.  gen. 

I  Genus  unomalum^  facie  Plalyui  tet  Col  pod  is  sed  t  arsis  sicai  in 
HexngQnm  ;  miLfam^  Cteuodaclylinie  refereyidum.  Caput  sub~ 
ovalum^  post  oeulas  reciilineatim  o&liiiae  angtisiatum^JhveUfron- 
t  ait  bus  maj^imis  /undo  intFijUtdibtts^  eolio  sai  angusio  supra 
transverse  depreaso ;  niandibula  tlongata  sat  recta  robust  a ; 
majitt^  { 1)  ;  vientttm  medio  late  obtuse  denial  um,  la  bis  la  lis 
extas  et  a  pice  rotuudatis ;  It  gala  cornea^  tint  ice  lata  integra 
bisftosQt  paraglossia  tenmbas  Hbens  ;  palpi  (desunt)  ;  labrttm  recte 
truncal um.  AnlentuE  mediocres^  artirulis  U'-IO*™  subtEtimiHbus^ 
V-'^"^  et  J"  basi giubris.  Thora.r  capite  multo  lalior^  quadralus^ 
angtilis  ant  ids  obiusissirais  poslicis  rertiSf  lateribus  ejrpianuto- 
rejlexi^t  ante  medium  perparum  rotunda  lis  et  posiice  levHer 
sinuati*,  Elgira  tkorace  plu^quam  duph  lutiora^  obloTtgo- 
ovata^  bast  utnnqtic  emarginata^  Aumeris  ucutis  et  moje  pone 
humeros  rotundato-dilatutis  deinde  margine  sat  e^tplanalOf 
prope  upicetn  valde  etnarginato^  ibique  epipleuris  margtne  infe- 
riare  sicut  in  Fterosdchiuea,  Cteuodwclylinn?  e£  HexagoniioEe 
interrtipta.  Tibiw  pluricarinatm*  Tarsi  breves,  masime  dila- 
tati^  subtus  dense  breviter  pihsi,  arttntlo  1*"*  magna  trianguhtri 
aitgulis  rolundatiSi  2'*^"  bretiore,  paulla  latiore  angulis  aculis^ 
3'"  multo  ongustiore^  brevissimo^  4'"  iterum  latiore,  trinngulari 
hand  bdobaio.  Ungues  simpUees.  Metatkoracis  epistema 
elongata,  angusta, 

DiNOPELMA  PLANTIGRAOtJM* 

^'igrutn  politissimum,  eliftris  t?i>  mnesctntihus ;  capite  hevi^  epista- 

mate  4-/oveala ;    thorace  impunctato,  foveis   basal ibus  prope 

angtilos  po^livos  lot  is  sal  profundiB,  sulcultt  abbreviata  intra 

marginem   la  t  era  lew  ;    efgtris  paullo  converts  ^  sir  Us  acutis  et 

crenuialis  utrinqne  noeem   tequaiitet  distantibus  et  impressis^ 

intersiiliis  planis^  3'"  tripu/tclalOt  striola  scutellari  mediocrtter 

elongata.     Long.  12  tnillim. 

One  example,  eppiireiitk  a  female.     The  form  of  the  tarsi,  and 

Mpeeiallj  the  dilated  aud  entire  fourth  jointi  resembles  sttll  more 

elosely   ihat  of  the   genus  Cuhpheena ;  nni  in  spite  of  the  latter 

belonging  to  the    Truncaltpennes  division  of  the  CarabiJte,  there 

mnj  be  a  real  affinity  between  the  two  genera. 

Fam.  Cktoniid^, 

PRtGt-NlA  VIRlDlArRATA. 

j  *  Quoad  for  mam  P^  volknhoveni  {Mohn.)  simillima,  differt 
colore  siipra  et  suhius  ciridi-auruto^  tibiis  lursisque  igneo-cupreis  .' 
sat  nit  idtt ,  sup  ra  g  la  bra ,  capite  grossissime  crebre  pti  nc  tuta,  perti  ce 
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pro/nnde  cancavo^/ronie  carina  lata  abtusa  antice  dec! we  etjmlict 

veriicaiiter  iruncala  :  thorace  pundit  umhilkatU  QnnuUfmmihu 

m^dio  distantibuSj  lateridu^'^  densii  et  mihconfiuentiltm^  linta  dor- 

soli  areaque  Itasaii  impuacititis  :  aeutetio  subliiissime  itriffdoiQ- 

punetutaio :    elytris    planaiiSt  pauilo    suhtUiuM    quam  (kraet 

annulaio-punciatis^  tateribus  pQst  tntdium  apic^que  dmtP  strign' 

losia  ;  pyffidium  Etti^is  coneentricis  drnstssime  imprr*mmt  trede 

Juivopilosum  :    cor  pore    tuhlus  pedibrnque  (latertbui  deMm) 

Julvn-pilons.     Lotfff,  26  tnitHm. 

Although  the  femflle  only  is  in  the  collection  and  of  tlvit  taagle 

example^  the  diiferences  in  colour  and  sculpture  from  the  Sflme  «i 

in  P,  voilenkavpni  seem  to  indicate  a  distinct  specieg  aad  to  justtfr 

its  deficription  as  such. 

Mycteristes  (Theodobta)  telifer. 

Ehnf/ato-obitmfftts,  auretcenii-  mridis^  et^tn's  planatisfi^mtefiiikh 
c?  .   Caput  et  t ho  raj'  passim  densiitime  confiuenter  punetaktit  mh- 
opaca^  hordorm  subnitcns punctulis  suhdiscretis ; MOdelh  d  el^trit, 
ptfffidiOt  corpare  tubtus  el  pedibus  aubtiHssime  dense  pundukti*^ 
serteeo-  riitentibus :  capite  cornu  sat  hrem  eurratn^  apic' pmfitnde 
bifido  purum  ditatato^ /r otitis  mar gine  supra  tmtennarum  km 
angnhUim  product  o ;  t  ho  race  dorso  oblique  valde  elevato  et  >* 
cornu  porr^ctum  eiongatum  robustum  ftpice  emarginatum  (ik^ 
bifidum)  producto ;  cornu  diniidio  aptcafi  Jronieque  igneo^cuprtat 
pedibus  aniwiSf  prfpcipue    tarsis,  valde  ehngatiSy   tihiii  e$iMi 
acute  ct  bretfiter  bidcntatis  {upicali  incluso)^  tarstg  glahrix* 
9 ,  Caput  densissime  ruguloso-punciatum,  clypeo   spar^m  ^r6«f 
pttnctatOj  margine  ante  oculum  indentato  deinde  anlice  /oka*** 
ch/peo  anguHato  apice  bidentaio  :  thorace  discn  sparsim  |frM** 
ymbilicaiO'puHctato  inter  puncta  subtilissime  pvnciukto,  htf^ 
ribus    densissime    rugoso-puiictato :    scuiello    pundis  tiom^^^ 
grossis:  elgtris  punctis  umbilicatis,  versus  basin  seriatisttff^^*^ 
tat  era  et  posfice  densius  vel  con/usis  :  pggidio  concentricsii^f^ 
dense  strigoso  .*  iibiis  ant  ids  tridetitatis.     Long,  20-28  nMim* 
According  to  the  practice  of  recent  system  a  tlsts  a  new  genus  sWd 
be  instituted  for  this  species  on  account  of  the  peculiar  shape  d'tbt 
horns  in  the  male  ;  hut  the  abrupt  modifications  in  these  featnf«» 
presented  in  the  known  species  allied  to  Mycteristes  seem  to  bIjo« 
that  thej  form  specific  and  not  generic  characters,  just  u  tky  do 
in    such   genera  aa   Onthophagus,  PhantBus,  and   Copris^     Uf  thfi 
numerous  genera  proposed,  the  present  species  approaches  nearest  t« 
Theodosia^  Thorns. 

CORYPHOCERA    BORNEEN8I5,  Wall.  Tr.  Eut,  Soe.  (3)    IT*  pt  S28i 

t.  xu  f.  2  (  $  ). 

One  (male)  example,  which  I  r^fer  to  this  species  on  acconnt  rfits 
perfect  agreement^  in  form  and  colour,  with  Wallnee*s  description  flii4J 
figure*  From  the  armature  of  the  head  of  the  male  the  species  bflong 
undoubtedly  to  the  geim^  Vonjphocera  and  not  to  Dieerot,  as  MuliniE 
supposed  would  be  found  to  be  the  case  when  the  male  was  knowii. 
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Xenoloba,  dot.  gen. 
9  inter  tuhfam.  Gjmnetinse  et  Macronotinee  collocandum. 
Tpvspostice  gradaiim  angust  alum,  supra  deplanatum,velutino- 
2cum,  Clypeus  antice  sensim  dilatatvs,  apiee  medio  anguete 
Mato  anguiUque  late  rotundatis  ;  front e  medio  obtuse  earinata. 
ttenn€S  clava  valde  elongata.  Palpi  elongati,  graeiUimi. 
4nr€UB  trapezoideus,  sed  ad  basin  elytris  multo  angustior  mar- 
leque  laterali  ante  basin  breviter  sinuato :  supra  tequalia 
rco  postice  vix  lineatim  impresso,  lobo  basalt  magno  postice 
r  angustato  apiceque  late  rotundato,  Sctttellum  mediocre,  apiee 
iitum.  Elytra  sicut  in  Macronotis  ad  humeros  dilatata  deinde 
pie  ad  apicem  angustata  abdominisque  latera  hand  tegentia. 
'oeessus  stemalis  sat  elongatus,  pauUo  oblique  dependens,  sub- 
npressus,  apiee  superiore  paulo  acuto.  Tibia  antiae  acute 
dentat€B,  postica  extus  Ueves  apiee  longe  bispinoste, 
Fery  beaatiful  Cetonid  which  constitutes  this  genus  connects 
)  measure  the  two  large  groups  Gymnetints  and  Macronotince, 
orax  is  nearly  evenly  convex,  and  its  posterior  lobe  and  its 
iS  to  the  scutellum  are  not  widely  different  from  the  same  in 
us  Desieasta. 

OLOBA  SPECI06A. 

rate  viridis,  sericeo^paca,  elytris  fulvis  plaga  magna  communi 
ilobata  {utrinque  albo  trimaculata)  fere  nigra  :  capite  antice 
vo-metallico  glabra  grosse  punctata,  postice  viridi-velutino, 
ttis  duabus Jlavo'tomentosis :  thoraee  sparse  setifero-punctato 
marginato,  sed  lateribus  antice  intra  marginem  depressiusculis 
flavo-tomentosis :  elytris  utrinque  haud  profttnde  bisulcatis. 
Ids  interior e  tri-  exterior e  subtiliter  bi-striatis  striaque  simili 
turali,  alteris  2-3  propinquis,  versus  apicem,  Pygidium  longe 
eetepilosum^  nigrum,  opaeum,  utrinque  macula  magna  ochracea. 
fdes  fulvo-testacei,  aneo-tineti.  Subtus  viridi-velutina,  erecte 
Ivo-pilosa,  abdomine  utrinque  fasciis  4,  metastemo  fasciis  2, 
istemis  anteriuribus  et  maculis  variis,  ochraceis,  Ix>ng,  18 
Him. 
examples. 

LCOTHEA  (Plectrone)  atjripes,  Westw.  Tr.  Ent.  Soc.  1874, 
t.  vii.  fig.  2  (  $  );  Ritsema,  Midden-Sumatra,  Col.  t.  ii.  figs.  6, 

dfosmina  differt  solum  tibiis  anticis  angustis  extus  inermibus, 
termediis  intus  medio  incurvatis,  posticis  intus  usque  post 
fdium  dilatatis,  ibique  subito  angustatis  et  lobo  acutissimo 
ciformi  armatis  ;  ventro  medio  depresso,  apiee  impunctato, 
female  only  was  known  to  Westwood  and  Ritsema.  Our 
les  agree  exactly  with  the  characters  given  hy  the  latter  to 
lish  the  species  from  C.  virens,  which  was  also  apparently 
only  in  the  female.  I  find  the  inner  spur  of  the  hind  tibia 
nale  only  a  little  obtuse  at  the  apex,  not  obtusely  truncated  as 
by  Ritsema. 


MR.  m,  W.  SATES  OK  KCW  CD  LEG  FT^  RODS       [Juoe  IS, 
CmALCOTBEA  (PlECTRONk)  IpTBIDIPES,  I 

P-  aitripedi   quoad  formam  mmUHmu*      Smpra   cum  anieftnii  d         1 
pulpis  saturate  viridit  tubmetuUku^  ^uhtuM  pedtifusque  fuhoJifo- 
virtdis .:    clypeo  proftijtde  ^uo^  capite    uirinque   murpMMf^  ti 
pnncffjto  :  thorarc  Ittterihtis  pvnctniis  et  marginatia  anltm^dim 
perpfirtim  a-ngulalU  deijtfir  ttgqite  od  anp^Ioa  posficos  amfiif^re 
rttiis,  nttdio   cum  BcnttUo  ei   el^trorvm  suittra  late  dtprf%*o: 
efjftris  prape  margineni  et  apitem  pujietuluii*  gttb  caUo  a/itfe/i 
Btrif/tifoMis.      Processva  mesoslernalU  tpquiifiteraii'triangttians.  4 
cJ  ,  Tthift  iifttiv^  gracih^ffxtus  irtemies  ;  postic^  intus  Img^^x^^ 
medium   hbym   ehngatvm   tfU'Uem   a  pice  iriangtthriter  sjidhM-^ 
latum  emit i eft tes.    Feniris  scgmefttum  upicale  npice  jw(frfm  tmur^ — 
givutum.    ih^gidium  transversim  Mtriatuiufn^  apice  tantemm  ^   i 
medio  9uicaium, 

5  .    Tibiae  antics  hdo'^  tridentutm  ;  post  ice  inef^nes,  ealcari  inh ■- 

riore  elonguto  apice  emarginalo.       Feniris  fe^mentum  epire  ^^^ii 
Memicircutare^  toio  Iransvergim  slriolatum*     Pygidium  stndut^^m^ 
apice  pa  rum  conteaum,  <pqunte.     Long.  34  mi  film. 
Tbis  apecjes  is  similar  in   colour  to  Clerota   brama   (Gfatro),  ^^to 
wbich  I  should  have  been  inclined  to  refer  it,  if  i)ie  mesoslefnd  proee^^^ss 
had  not  been  so  different  in  form.     In  LK  brama  it  is  prolonged  {^m^ 
figured  in  *  Midden-Samatra,*  if,  Gj  pi.  it.  fig.  5^)  into  an  aeu'e  poi»i  "^:; 
in  C,  viridipei  it  (brms  a  rather  short  suhequi lateral  triangle,    Tt"Me 
hind  legs  and  tarsi^  judging  from  the  tigure,  are  also  much  short ^^^r 
io  C*  hrama  than  in  0,  viridipes^. 

ChALCOTH^A  (PlkCTROKE)  &FATHULIFERA. 

PrtBcedentibns  differt  thoroce   icufeUo  basique  el^lrorum  ^srmm 
depressis  his  post   medium  phmia  z  supra  saturate  ^nesce^^ 
riridis,  anlenni&  et  palpia  casttmeo-cvpreis  dara  o&ncuFa,  cojff^ 
mtbtus  femorihusque  atpretj-tjuratis,  tibiis,  iftrsia  ctypea^ne  spif^ 
igneo-tupreia  r  supra  toto  uat  dense  pu aetata ,  cf^trin  bamsp^ra** 
et  seriatim^  iateribus  et  apite  eanfiuenter  et  rugate ^  pun€tii(**t 
inter  sir  tiin  gubtiHsHime  panel  at  is.     Oculi  mag  hi  et  promiftfnif** 
tapite  ante  ovulos  ongitsto  ant  ice  dilatato,  clypeo  trianguhrtttf 
emarglnaia    lobisque    minus    acuminati&t  (oto    crebre  pftxfi^i^ 
earinisqtte  submarginalibus  angustis.       Thorax  angusiinr  k^^ 
anie  medium  subangulaio^  deinde  post  tee  marqine  usque  ad  ^ 
guios  posticos  acuios  vatde  sinuato  :  seateth  ttpm  :  tig  Iris  di^ 
txtrinque  t?iv  contemns.       Sub  I  us  et  pedes  sat  dense  fmntt^^^ 
medio  fere    tofvis.       Pggidium    dense    transrersim    rugukt*^' 
Processtis  mesoeterufdis  medincriSt  apice  obtuse  acuminotm, 

cf.  TibiiB  antics  e.rtus  inermes^  intermedif^  intus  ^atde  ainusi^^ 
apiceque  ditatatm,  postictF  intus  longe  ante  medium  /o/;o  io»^^ 
simo  tenui  apice  spathnliformi  (ova to)  armatis :  venter  dap^ 
puncttdafus  parum  depresius^  segment o  apicati  apice  vatde  ft  ^^^^ 
tinuttto,      ih^gidium  apice  breviter  biiobatum. 

5  .  TibitE  aniicte  trident  a  tte,  intermedim  recti^  calcaribui  a^^^* 
positcet    rectm^  cutcari    intmore    eiongata^    apiee    emarffi^^^^ 
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Pygidium   apice  planum,       Fentris  segmentum    apicale   apice 
obtuse  roiundaium,  tttrigosum.     Long.  32  miilim. 

Chalcothea  AFFiNis,  Vollenli.  Tijdschr.  Nederl.  Ent.  Ver.  i. 
13,  t.  ii.  fis?.  2  (  d  ). 

Mr.  Whitehead  obtained  female  examples  only,  in  which  the 
^sosteriial  process  is  extremely  short  and  far  from  semicircular  as 
scribed  hy  Vollenhoven.  I  have,  however,  seen  another  example 
I ),  from  Borneo  (probably  Sarawak),  differing  in  no  other  respect 
>m  these  two  than  in  the  mesosternal  process  being  nearly  senii- 
cular.     The  sides  of  the  thorax  are  im marginal e. 

Chalcothea  pomacka. 

$ .  C.  resplendenti  quoad  formam  similis^  paullo  robusiior,  toto 

pomaceo-viridis  subargenteo-relueens,  subtus  medio  tantum  sub- 

Jlavescensy  tarsis  chalybeis  ;  supra  medio  fere  a  coUo  usque  apicem 

latins  et  profundius  quam  in  C.  resplendente  concava  ;  supra  et 

subtus  tavissima,  capile  thoracisque  lateribus  parce  punctatis^ 

elytrisque  props  murginem  et  apicem  plagis  duabus  strigosis,  callo 

humerali  valde  convexo  nigro,  callo  apicali  parum  eleoato :  capite 

elongato,  angusto,  antics  parum  dilatato,  apice  triangulariterfisso: 

t Horace  elongato  et  nngusto^  ante  medium  perparum  et  baud  angu- 

latim  dilatato,  postice  minus  oblique  sinuato-dilatatOj  angulis 

posticis  perparum   extus  productis,   margins  laterali   integro. 

Processus  mesostemalis  brevis,  rotundato-subacuminatus  vel  semi- 

ovatus.     Fentris  segmentum  apicale  apice  medio  obtuse  rotund- 

atum,  strigulatum  et  setifero-punctatum.     Tibiie  posticce  calcari 

interiore  apice  oblique  truncato.     Long.  30  millim. 

A  single  female  example.     May  possibly  be  f  mud  to  belong  to 

e  section  Plectrone  when  the  male  is  known.     The  margined  sides 

the  thorax  would  bring  it,  like  the  following,  within  the  definition 

Ritsema*8  genus  Pseudochalcolhea,  which  appears  to  be  synonymous 

rb  Plectrone,  all  the  species  of  which  that  I  have  seen  have  the 

oral  similarly  margined. 

Chalcothea  planiuscula. 

$  .  Dilutius  pomaceo-viridis,  submetallico-nitens,  capite  viridi-eeneo, 
antennis  palpisque  rufis,  tibiis  et  tarsis  fulvis  Icete  aureo-  vel 
cupreo-metatlicis :  capite  ante  octdos  sat  brevi,  quadrato,  apice 
minus  angulatim  profunde  emarginato,  passim  punctata ;  thorace, 

'  scutello  et  elytris  medio  late  et  parum  profunde  depressis,  his 
longeante  apicem  fere  planis  ;  thorace  anguste  trapesoidali,  angulis 
posticis  parum  productis,  lateribus  paullulum  fiexuosis  fere  rectis, 
sulco  marginali  profunda  passim  minutissime  dense  punctulato, 
punctis  paullo  mojoribus  consperso,  lobo  basali  minus  product o, 
scutelloque  elonyalo :  elytris  lateribus  et  apice  sat  dense  punctatis, 
disco  utrinque  convexo  Itevi.  Pygidium  dense  transversim  striatum. 
Processus  mesostemalis  brevissimus,  aatice  rotundatus.  Subtus 
medio  lavis,  lateribus  et  pedibus  disperse  punctatis.      Fentris 
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A  mugie  {femnh'}  example* 


^  jpf«.  Chiilcotheft  dijfert  cf^pro  uf^icf  verfieafit^  rejffro  tntr^rv. 
OMomfpa  ;  i  A  or  act  p^sttce^  sculrlto  eltftrtgi^ue  mrifiv  prfi/unde 
dfj^r^ssUf  ki*  dht*>  pasterit/re  laieriLunque  piarutiiruiif :  U^** 
4  post  kit  caiciiriifus  hng  itutitn  t  vakle  iuft^tiulihn^.  Jttttn  mintrn 
eiap€i  f^terit  uriicuds  toujuHctig  dimidto  tongtor.      /Vot 

GLVFTOTIlfcA  WHrTKflE-IOl* 

cf  -  Sttprtr  obscure  viTit/eseenii-falra^  f'it/irorum  iatfribus  ohsa 
ftTM/i-iPBPtV, eopttn'  ei  iibiig  Hridi^neis^  tarais  ekoi^heig,  m 
tuhtvs  femorihusqne  splestffide  aura f is »  GnttMni$  castanets  ^r^j 
viridi~^mfo  :  capiie  t/ro^se  spar  aim  pundaiOt  ante  Geuttis  obhtM^^ 
i^tri&ttii  ffei^aiis  obtttsis ;  ihorae^  ajiffustc  fraptr^oiMi,  ^Q^P 
imte  mediutn  juttfllulvm  angtiiato-f^ilalafQ,  drhtdr  us^ut  ml  htm$ 
parum  ampiiato^  laterihus  Itviter  sinuaih*  anguH^  posttm  pavl* 
inivm  producd^  suiiaf^tis,  ioteriLys  ante  diiutationem  deffi^ 
tmmar^iHaiiSj  po^i  dUutitiitmem  mitrginaih.  loha  LasttH  ntetlkcrilff 
producio*  supra  passim  dimretc  pnncfaio ;  sciitfUo  fiongaU. 
iateribms  post  ice  siiottxlis :  elytris  uirinque  di$m  coavejQ.  ver^vs 
it^sm  leevi  post  medium  in  cvstas  duas  iitt*eit  dlriso,  CMtaqtte  Z" 
lavi  submarffinati^  inier»titiis  depressh  pnnrtaiu-  vel  tu^ukm- 
strialis  :  pyffidio  convejro^  dense  ei  profinde  transvertim  itmt&t 
Wtedio  post  ice  suic^tto.  Suit  us  fere  ttrvis,  stgmenta  apieaH  api^ 
inte  sint/ato.  ,  Tibi<K  antic  ft  exttts  ittemtes^  4  posiicm  npl^*  W^ 
iftitqualiter  bidentaitTy  ealcaribtis  hngitudine  imequitldfus,  po^ii' 
carum  taicari  int^nore  e/om^&iisiima  unci/ormi*    Loag.  l!/  mtll^* 

TiENIODEUA   DlTtSSlMA. 

In  hor  gencre  magna  ft  robusta  ;  snpr*i  nigta^  apnea,  capitf  n^'*' 
duabus  /tttis,  thorace  utrinque  vitta  lata  iaierati  f^astice  (trnfustttin 
et  aifte  basin  iermtnata;  scaputis^  se»ietlo  (et  margine  ehfifo^^ 
cmftigito)  ebjlrisque  gutlufis  tineoiisque  iransTernM^  whrQeto- 
tmitentasis,  disc  a  elgtrorum  ntrinque  macula  eioagaia  attrMfiitt 
humeraii  purpurea-mngiti-neis  ;  su&tvs  ochraceo-ti/ttienfoia  ( ve^^^^ 
paltidiore)  et  pitofiti,  medio  angusle  nigro^itnett,  pohta,  attdonitA- 
isque  segmentis  dorsoHbus  fid  matginem  ^ingvtis  mamk  m^f^^ 
sericeo-nigra  ;  pggidio  nigra ^  macula  mediana  o*-fkrai'^r>-ta»itt^f'^ 

Cf^petis  grosse  ft  is  net  at  us,  gtuber^  apic^  sat  prof  nude  tmaTttmai^'' 
Thorax  dcvt  in  T.  (giegia,  po^tire  fateribus  partdirlis  anguluq 
poxticis   paufia  abtusiii,  (obo  mediano  mediocriler  prodncttt  tci*^ 
rottindfita^  dor  so  legnaii  diiiptrse  tttrratmt  ftrigufttsu,  latfi^i^** 
to  til  en  to  s  i>  itndii  h  to  -  strig  ulosis .    Scuteftttm  elong^t  to-  triang^  /'^'"'^  j 
Elgtro  medio  (nte  depressa^  in  depresnione  postice  flriii  S*s^*'\ 
latis,  disco  ufrinquc  longitndimatiter  eitvuto  obtuse  unicoTi^^ 
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dm  ho  transversim  ru^uitii*h  Pedes  nif/ro-nilidi^  /emorilms  antirh 
ocAmeei^^,  tibits  4  posticist  tfxtiis  medio  iiuhpittusia.  Pr&vessv* 
mpMmtrm  olin  i  u  berca  fi/rtrm  is , 
<J  !  I'ihi^e  GniiC(P  acitfe  tridf:ntQfw  ;  i/iiermedirt*  rectgf,  fiphe  erhis 
uni^inoitB  ,"  ptfgficfr  trpice  eTiu^  sat  tonge  hmtinftlfiprmitirtfe^ 
laminte  apice  rtcurvato  fiihttatn  angtUisiptp  lieniotta,  calcari 
mteriore  curvnio  et  faie  emi/ormi.  Lmuj.  il*  milllm, 
Ttfo  examples  of  tlie  Mtiie  aex»  Hpjiareutly  nmle!^. 

Il  O  N  G  1  V  (J  K  M  I  A. 

KiisiBALtJA,  »ov.  gen. 

i^  ^  Q en.  X^tMyv^tm  {White)  et  0 m ni ulci m e n o  ( fligti tm)  prostme 
a^ftU.  Corpns  mediocriter  eiongatum^  sitbtiliier  sericeo-puhe- 
scen9.  OcuH  maa'tmj\  fettpnt  fere  conligui  {linea  impressu  ifotum 
»eparati)y  suhius  appro j^imutL  Mandiliulre  Mrtd  ift  Uorycera, 
^ed  apice  mbiio  cvrvattv ;  pulpi  articuh  upicaii  c^Hndroit/o^Qbtnse 
tninC4ito,  Aiitennts  curpori  iongiittdine  mh^qtiafeSf  scapo  cur- 
vaio-cfavato,  ariicuUs  A*-^^  {emteris  ilesunl)  vuide  cumpressis^ 
artgidh  apicafibu*  Qcntif  i/ilUJi  ptadttvii^^  suf/tux  plattii  Qpncis^ 
supra  intui  paufia  difaiafis^  ibi*iue  iaie  htwd  profunde  mlcatiM^ 
mibtditer  porosis,  opaeiif,  Thiirajc  ialmimuR  et  brevtsnmm^ 
tiiri/ttpie  vaifh  tridentatvs,  dentibtis  2  anienon&tts  hast  covjuneiis^ 
2^  retrorMum  curvato.  Eiytta  tateribus  pauttutam  rotmidatis. 
^*ib>€^  m(  iefwes,  ermtpressfej  apice  e.r£us  actitte  product 4£.  Pro- 
siertium  apicfi  parum  producium^cauicum.  Metusterni  epkler/ta 
po^tiee  kaud  angustata. 
Tlie  uuly  Malay ftn  {mentis  of  Prionkhi:  of  the  subgroup  to  ^hich 
^t  present  epfcics  belongs  is  Emphiemncnajs  ( L» u s be rge), founded  on  a 
Sum  lit  mil  species,  and  differing  from  Kinibaiua  essentially  in  the 
itracture  of  the  nntennse,  which  in  our  geuus  closely  resembles  that 
i>f  the  Wi?bt-Airicftu  p;enera  Dori/cera  aud  Ommatofaeiius,  In  these 
latter,  however,  the  scape  is  quite  different  in  tbrm,  beiu^  very  sliortj 
tliick,  quadrate  (subi^lobiilflr  in  Dor^cera)^  as  in  Acanthophtjrui^ 
"irhiUt  that  of  our  new  genus  lit  more  elongate*  and  curved,  in  thin 
;jfapect  it  resembles  the  South  Chinese  {^enus  Cneihocerus^  belonging 
to  the  same  subgroup. 

KtNlBALUA  MEGALOFS. 

CinnantomeQ-fuficat  sapra  dmne  brmiter  fitha'ptibeMcens^  peetare 
dentins  ei  hngiuM  vu{pino*ni/ii  pihso  i  ihorare  sapra  intequali  : 
ef^irin  subtiliter  trehre  pn  net  a  hi  is,  hierihug  /om/itudinaliter 
parum  diAthicte  sir  feat  is,  apice  late  rotufidatts,  ttnf/nlo  siuhtrali 
breviter  dentifornii  t  ventro  (flubro^  poiiiQ.     Long.  l^Q  miY/im.    ^  , 

A  single  (male)  example. 

ZoNOlTERrS  MAGNIFICUS- 

^Iqro-veitttinun^  elf/trij»  fnxciti  tat  ft  Jt&va^  a  biennis  articuliii  4"- 
1 1*"  f/  3*  apirr  anrfftttiaco-JlavfUtt  abdomhw  ehfdplwQ-nigro,  /teg- 
menii4  1"-^'**  tipicc  Jmcia  puiicuccjiti  ar gen  tea  ornati^^  cosig 


3<J2  ME.  Up  W.  BAT  Its  OH  NKW  COLEOPTEROUS        [Juue  Itf, 

mi'fas/f^^noque  apio^  ur^cnfro-ffia^ulati*.  Antenriit  dimidk 
earpori^  fire  r^quales  :  thorax  anticr  et  posiict  congtridvif 
tn edw  trnnisverHimq u a drnt us  rl  convexuis  :  elgi ra  bmi ikoroct 
fire  ditplii  lutiora^  poitice  ^rtidafim  tevifer  an^UEUda^  todu 
u  t n n  q tie  ttuu iuim m  et  pa ru m  r htaf  is  duahu^,  fa g eta  Jt/fta 
nuda  gfd  opaca  rmje  ru^osit :  filfite  po^iicft  suiit^'ct^,  cmn- 
presto? J  qrndattm  hciier  dihUatte.  Long.  AJ  miUim.  2. 
A  iriugle  example. 

Gauresthes,  no  v.  gen* 

6>  w .  H  ely  ill  iet>  (  2*A  0  //i  * .  >  affiA  /* .    Corp  m  elanf^ai  u  m,  ^sJ^  (Hk  imp  fa 
* u hp Iti ft n  t /*,  post  meJitt  m  pa  u llo  deh  Ueen t ibu if,     Ctqiut  itnii^* 
ml  elongatum,  mattdtbulce  ela/tga/^^  rcct€e ;  niajeiU^  fsurt<^^ 
Ant  en  ft  ^e  (  cf  T)  dim  id  to  corporis  pfiftlfo  lontfiore^  tmk  ffpict^^^ 
t^rndiifim  incrasmtfe,  artieuli»  8'- 1 1 "  iter  urn  anguitntl^^  ic^f^ 
punuito  articiilo  3*  rahle  elongnfo.       Thorax  breviter  it- 
Ci/Undrieus^  iateribus  uirinque  tubet^culo  iato  eonivo.     E^^^ 
t  ho  race  dimidio  la  tier  a  eJon^ata  fire  paraUthtt  t^picf  hii'mv^^ 
rot  u  ft  data  ^  ^up  ra  nfrin  qut  tenuiter  hi  cox  f  u  la  fa .  Femora  ch  pn  - 
poMtica  elongata  {eJt/tfOn/ifi  apicem  per  pa  mm  lofff/iofa) ;  l^  ^* 
posticit  post  medium  pa  u  llu  I  urn  en  t^m  t^  cofftp  re^urr^  m  etHocfi^^^ 
dilfitat^ ;  tarsi  artiralo  basalt  duobutt  sequeatibmi  conjun^^^^^ 
suba^quali.     i:^cuteltam  a  pice  actitum^  protonqatum. 
Amoii^  the  iew  genera  ol'  CtilUrhmmintr  with  cUvate  mid  peuol^t  « 
fe(»)oni  this  new  tbnii  aiiproAclies  the  A^Vicftri  ttnil  Anibian  //f(tf»»«^*' 
much  newrer  than  th*-  Mdlnyan  Ipothatm.     It  differs;  tVom  llfhfmi^'*^' 
in  the  three  wpicul  jinnta  of  the  AUtennfe  being  gradually  (inrroi^'^r 
with   the   terminal  one   obtusely   acuminaleJ^  in   the   lon^  gtfii^'J* 
mandibleSj  and  in  the  different  torm  ami  punctuation  of  lise  tbm** 

GaVRESTHES  MUI  IVES. 

^■i^ro-violavnii^,  nuhnifidust  rum  pJagis  Qpaeig^  pmiihus  (i^f*^ 
posiicis  ci/afieO'viohweijf  excrpHw)  rufis  :  thorate  diteoanti^ 
bonqtte  tnedio  imputirfnto polifo,  rtetera  ttaperfiete  crehnn^^ 
snbtiliter  Mcubrom  et  nigro-opnva^  latirihms  argenteo^s^^^^^* 
sci4tello  nifbfiliter  scabrosa  riritiesce»te  opavQ^  linea  i"f*^^^ 
po  lit  a  :  elytr  is  a  ubt  iii^sim  e  puuct  ulu  toscfi  brosiHf  opaci*.  ^  ^' 
reiufinis^  kumeris Jmi^ittque  Jattj  antfi-aiediana  ^panius f^^^' 
ff/to-^cabrosiSf  subftitidis  :  subtas  chah^heus^  argenteo-^^^^^' 
l^ng^ '28  miliim.     d  t 

One  e\a]iLpIe  only. 

EusyinthktAt  nov.  geo. 

Otftt,  Achthopborffi  cerfe  q^nis^sed  valdedijhri  nntmni^lnnh^^^ 
robu  stis ,  a  rt  tc  u  lis  4 "-  ]  ]*"  breviMsim  is .  B  reviter  ob  lomin-Gratih 
^ro?is  traprioidulis,  oi'uHs  nulfo  modo  prominent ibug,  IVw<^ 
untennifiri  approximati,  paullulum  divergenteg  nee  flf**fr 
Afiteance  {^\)  robust i^  ctipite  cum  thorncc  paullo  Ut^^^^ 
subtus  sparsim  bremter  cilintfe;  scapo  ehn^ato-conieo,  meatni^ 
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scabrosa  incompleta,  articulo  3**  quam  scapo  dimidio  hre- 
»,  4^  adhuc  hreviorej  cateris  hrevissimis.  Thorax  post 
turn  tuberculo  cumto  armatus^  Elytra  thoracefere  duplo 
yra^  absque  cristis,  apice  rotundata,  Mesosternum  pro- 
turn,  cotdcum.  TibicB  intermedue  extus  oblique  sulcata, 
juesparum  divaricati. 

icompleteness  of  the  ridge  limiting  the  cicatrice  of  the  scape 
fact,  very  short)  would  remove  this  genus  from  the  group 
Achthophora  belongs,  but  in  all  its  other  characters  it  agrees 
group.  The  claws  in  three  species  of  Achthophora  which 
camined  are  as  feebly  divaricated  as  in  the  new  genus. 

fTHBTA  BREYICORNIS. 

(  fuliffineo-nigra,  vertice  vittis  duabus  latis,  thorace  lineis 
his  dorsalihus^scutellOyelytris fascia  lata  mediana  et  macula 
ftia  apicali,  cinereo-albo  tomentosis :  antennis  articulis 
mullis  basi,  front e  genisquey  corpore  subtus  et  pedibus 
ereis.  Thorax  grosse  ruguloso-punctatus.  Elytra  bast 
sgrosse  et  aspere^  versus  apicem  sparsim  grosse^  punctata, 
fig.  16-20  millim. 
examples — two  in  Mr.  Fry's  collection. 


November  5,  1889. 

:  Flower,  C.B.,  LL.D.,  F.B.S.,  President,  in  the  Chair. 

lecretary  read  the  following  reports  on  the  additions  made 
ociety's  Menagerie  during  the  mouths  of  June,  July,  August, 
tember,  1889:— 

otal  number  of  registered  additions  to  the  Society's  Mena- 
ring  the  month  of  June  was  100,  of  which  18  were  by  birth, 
iresentation,    19  by  purchase,  3  by  exchange,  and  7  were 

on  deposit.    The  total  number  of  departures  during  the 
riod  by  death  and  removals  was  111. 
igst  these  is  a  fine  male  specimen  of  the  Cocoa-nut  Land- 

the  East  Indies  {Birgus  latro),  presented  by  Commander 
/arpenter,  R.N.,  and  received  June  14th. 
Drab,  which  has  been  placed  in  the  Insect-house,  feeds  well 
able-marrow  and  other  fruits.    It  is  the  first  specimen  received 
[iteresting  species  \ 

registered  additions  to  the  Society's  Menagerie  during  the 
)(  July  were  1 52  in  number  ;  of  these  55  were  acquired  by 
tion,  39  by  purchase,  4  by  exchange,  42  by  birth,  and  12 
eived  on  deposit.  The  •total  number  of  departures  during 
e  period  by  death  and  removals  was  1 1 7. 
ig  these  special  attention  may  be  called  to  the  following : — 

Short  Python  (Python  curtus),  from   Malacca,  presented 
d  by  Mrs.  Bertha  M.  L.  Bousor ;  new  to  the  Collection. 

See  notice  in  the  *  Field'  of  July  13tb,  1889  (toI.  Izxiv.  p.  45). 
.  ZooL.  See— 1889,  No.  XXVII.  27 
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2.  A  Pr^tre^s  AmMoti  (Chr^fsoOs  pr^trii)^  purchiised  Jdj  23rd ; 
also  new  to  the  CQllectiou. 

The  registered  additions  to  the  Society**  Meoftg^erie  during  tht 
mouth  of  August  were  117;  of  these  63  were  ncquired  by  preairn- 
tfltion,  6  by  purchase,  6  by  birth,  1  by  exchange,  and  41  itere 
received  on  deposit.  The  total  number  of  departures  during  tiie 
same  period  by  death  and  removals  was  96. 

The  registered  additions  to  the  Society's  Menagerie  duriag  the 
month  of  September  were  84  ;  of  these  34  were  acquired  by  presen- 
tatiou,  22  bj  purchase,  4  by  exchange^  10  were  bred  in  the  Gardem, 
ajid  }4  were  received  on  deposit.  The  total  number  of  departures 
during  the  same  period  by  death  and  removals  was  78* 

Prof.  F-  Jeffrey  Bell,  F.Z.R.,  exhibited  and  made  remarks  autto 
specimens  of  Firgularm  mirabiHe,  dredged  up  by  tbe  Hoo.  A*  E* 
Gathorne  Hardy,  M*P*^  in  Loch  Craigrush ;  also  two  yo unwilling 
speciriicns  of  PaUnurua  vulgaris^  received  from  Mr*  Sfje^jcer  of 
Guernsey,  and  a  fresh  specimen  of  GaiafAea  sirigom,  also  receiTcii 
from  Mr,  Spencer.  The  mode  of  atridulating  of  the  Pulmurui^M 
observable  in  the  specimens. 

Mr,  J.  n.  Gurney,  jun.,  F.Z.S*,  exhibited  a  specimen  of  ahTbrid 
Wagtail,  between  MotaciUa  melanope  and  31.  hgubris^  oue  of  tbree 
bred  some  years  ago  in  ilr,  T.  J*  Monk's  aviarv  at  Lewes  in  Sussei 
(being  the  same  as  those  mentioned  in  the  *  Zoologist '  f*ir  l^^^^i 
p.  24),  and  made  some  remarks  on  the  probabltily  of  Tariotis 
Wagtail Hf  closely  allied,  interbreeding  in  a  wild  state, 

Mr.  W,  B,  Tegetmeier,  F.Z.S.,  exhibited  nnd  made  remark*  o« 
some  specimens  illustrative  of  variations  in  the  plumage  of  t^** 
Common  Partridge  {Perdix  einerea). 


A  communication  was  read  from  the  Rev,  Thomas  E,  R.  Stebbi  »^ 
on  U rot  hot  ^  a  genus  of  Amphipodous  Crustaceans,  and  ojj  a  a^. 
al!ied  genus,  proposed  to  be  called  Urothoide^^  of  which  Vroi^^ 
iiieAnfie9Jta,  Stebbing,  was  the  type* 

This  Memoir  will  be  printed  in  the  Society's  '  Transactions,* 

The  following  papers  were  read  : — 


L  List  of  Birds  collected  by  Mr.  Eaiuage  iii  St,  luc^^ 
West  Indies,  By  P,  L.  Sci^ateh,  M,A,,  Ph.D-,  F.K.  ^^ 
Secretary  to  tlie  Society. 

[Received  Ju]y  25, 1869,] 

Tlie  series  of  birds  collected  in  St.  Lucia  by  Mr,  Georfif  -*' 
Ramage,  the  naturalist  employed  by  the  joint  Committee  of  ^^. 
Ruyal  Society  and  the  British  Association  for  the  investigatioir  & 
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id  ilora  of  the  Lester  Atitilks,  conaUu  of  D6  specimens, 
rr  to  the  J'ollowiii^  j*peciu8  ^v — 


ip4  deriHiroatrts  (  VieiiLy 
ioamulu*  braobyurua 
rthia  macrorbytioha,  &[, 

»  d«iiGat(K  Ekarjm, 
rti  bicolor  (Lijits^). 


16.  Quisttituft  iufleiijroilm,  Sw, 

17.  Elamwi  tniirthiico  (Linn,\ 

18.  Contfjptis  Itiimjatris  {  Frrr.). 

1  'iK  Ikl  y  iij  pcb  iia  t^v  fim  iiiii  u  s  (  Bodd. ), 
20*  EulcimpiuJiij^iiLiriifi  (f^inn,), 
2i.   —  holoaionOi'US  (ZrJii*.), 
•J.2.  Biiilm^  crisUtui  UnnX 
2*k  Crolapbagn  ani  {Linn,). 
24,  CoeeyzuB  Diinor  ( Gm*). 
25-  Hill eci  i>c^un«y I ranicus  ( ? ri4*). 
2ii.  FbIcu  ttiribbiaaruifi,  ff/c** 
27.  Colmnba  <*open»iH,  Grft.. 

2t>,  Geotpv^oii  iiiontaim  (/rm».), 
30.  I*jt;liirde4  Tiobcca  (i^Htt.). 


I  of  St*  Lucia  are  pnucipally  known  from  the  eollcctioiis 
3es  of  our  C'orreapondiug  Mem  her  the  Rev.  J*  £,  Semper, 
in  our  'Proceediags''.  Mr>  Ramage'a  collectiou  miikei 
i  to  the  list,  but  supplies  an  acceptable  coutributiou  tti 
li  West-Indian  specimens  in  the  Nuiioual  Colktrtbu, 
will  be  deposited. 

iea  at  present  known  as  absolutely  restricted  to  St<  Lucia 
[line  ill  number.     These  are : — 

CkMhemtinia  aanctte-tucitBy  Scl. 
Cincheerth  la  m  a  croihjn  ck  u^  Se! . 
3ft/iat/eMteg  nancUt-lucitM^  Stejtu 
Thrf/oi/wrua  mesoieucm^  Scl. 
Dendrceiti  ddiattu^  Shfirpe. 

iHiTUS  iititdubilis^  Sch 
Conlopux  latiroAtru  (Vcrr.), 
CA  tyuot  U  V  ersicolar  (  M  ill  L ) » 

I  (Bnlh  Nutt.  Oro,  CL  v.  p.  ICG)  bus  also  separated 
It  noctU  of  St.  Lucia  as  a  subs[iecics  {&claieri)i  hnt  the 
rhed  on  do  not  seejn  to  he  constimt, 

II  pari  sons  shimJd  also  be  made  of  Cith!herminia  naitettB- 
(jdr^ies  ganft^^faciePj  and  Dendra>ca  t/eiicala  with 
om  the  adjuining  islands,  as  the  three  species  have  not 
y  definitely  characterized. 


of  Mfp  KiLmii^i?V  Gollisetion  from  Domituoaf  M 
i  1671,  p.  *MU  1872,  p.  ti47>  and  187tl,  p.  14, 


laupfii^  p.  82ii, 


^jm 
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2<  On  New  Indian  Lepidopteraj  chiefly  Heterocem, 
By  Col  C*  SwiNHoE,  F.L.S.,  kz.S. 

[E«GeiTed  Jolj  2S,  1889.] 
(Plates  XLllL  k  XLIV.) 

At  the  request  of  ibe  Trustees  of  the  Indian  Mtt&eum^  Calcutti, 
Mr,  E.  C,  Coles  and  I  have  made  a  catalogue  of  the  MotLsof  IptiU, 
which  haa  been  lately  publisbed. 

As  I  hare  had  lo  do  tbe  work  of  classidcation,  it  has  bcea  mj 
^t>od  fortune  to  hare  had  the  e^taniinatiou  of  the  collections  of  the 
Indian  Museum,  Calcutta,  and  of  the  Pbayre  iMuseum,  Riiigocrai 
entrusted  to  me,  as  also  of  priTate  collections  from  niany  parts  of  tbe 
Indian  Region,  which  Mr*  HampsoOj  Mr.  Wise,  Major  Yerburr,  ifld 
others  have  very  kindly  pieced  at  my  disposal* 

In  comparing  these  with  my  own  large  collection  of  rnotbs  I  hm 
found  many  new  and  unrecorded  species,  some  of  whieh  I  oo* 
describe.  Along  with  tbese  are  characterized  a  few  new  buttfrfliPSr 
the  nnmnscript  descriptions  nf  which  have  been  ready  forsorn&tifflej 
waking  an  opportunity  for  pubUcation> 

I  have,  as  usual,  presented  types  of  all  tbe  species  heffin  d^ 
scribed  to  the  Brithh  Museum^ 

RHOPALOCERA. 

Nymphalid^, 
Satvein^, 

YfTBIMA  JOCULAmA,  n.  sp. 

Maie  nud/emaie.  Above  and  below  as  in  I'  huehneri^  but  the  hiw 
wing  above  has  a  suffused  aubmar^inal  whitish  band  attenuald  *t 
both  endB,  making  this  species  a  link  between  F.  huebners  wd 
F,  eeijloniea,  which  has  the  lower  half  of  the  hind  wing  abote  p"r* 
white* 

Expanse  of  win«fs,  ^  l-jij,  2  l/o  inch. 

Hat.  Mahableshwar,  April  and  May  1 887-  Thirty-one  eiioip^ 
taken* 

Nymphalinjb. 

Cykthia  saloma,  n.  3p> 

Mule,  Dull  ochreons,  bnsnl  area  and  marginal  border  JafltfT, 
densely  irrorated  with  reddish  grey  witb  a  greenish  tinge  ;  oiwkin|l 
as  in  C.  asela^  hut  the  coloration  is  altogether  different,  iiid  ^^ 
band  between  the  medial  line  and  the  outer  border  is  roucit  p*l^ 
than  either  in  C.  eroia  or  in  C\  rtsefa^  giving  it  the  appfariiice**f* 
dull  pale  whitish  greyish-ochreous  band*  wbic hgrad y ally  d if tos*^ 
the  lower  half  of  tbe  hind  wing  and  becomes  suffused  into  tbt 
darker  colour  of  the  marghial  border. 
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side  as  in  C  aseia,  but  paler;  coloration  duller  and  lest 
ftod  without  the  small  brown  patcli  nt  the  hinder  miglo. 
r.  Dark  greenish  grey,  outer  border  dark  chocolate-grey: 
?  with  the  cell-markings  as  in  C.  erota  female ;  a  ceutral 
le  followed  by  a  broad  white  band  divided  by  the  veins-,  and 
narrowest  on  the  hinder  margin,  where  the  outer  half  of 
is  greenish,  and  it  expands  upwarde  to  the  costa  to  within 
ich  of  the  apex,  a  suffused  black  spot  on  the  lower  radial 
^  a  dentated  black  line  running  through  the  band  tiear  its 
rgin ;  a  white  subapical  spot,  and  two  very  slight,  sintioua, 
bmarginal  lines,  Tery  nearly  straight  and  not  together  as  is 
V,  erota  and  C,  tuela, 

ring  with  a  central  faint  brown  line  in  continuation  of  the 
le  fore  wing,  followed  by  a  broad  baud,  also  in  ootidnuatton 
nd  on  the  fore  wing;  but  this  band,  iostead  of  being  white, 
ih  grey,  only  slightly  paler  than  the  coloration  ot  the  bnsol 
is  quite  as  opaque  as  the  rest  of  the  win^,  instead  of  being 
ine  as  is  the  case  in  the  allied  species ;  there  are  also  the 
I  discal  ocelli  and  two  submarginal  bbek  lines. 
side  as  in  C,  erota  female,  but  the  hand  on  the  hind  wing 
f  being  white  is  greyish  ochreous,  and  very  slightly  paler 
coloration  of  the  outer  border. 
se  of  wings,  S  3^,  $  4^  inches, 

Nilgiri  Hills,  two  pairs,  received  from  Mr,  Hampsnn  ;  North 
two  pairs,  received  from  Mr.  Wise  j    also  recorded  from 
and  Travancore  in  Marshall  and  de  Nict^ville's  '  Buttertlies 
vol.  ii.  p.  43. 

L  Y  C  A  N  I  D  iE. 
IOPHANU8  8USANU8,  U.  Sp. 

to  O.  phcenicurus,  Lederer. 

smoky  brown,  with  the  copper  colour  showing  through ; 
;s  paler  than  the  hind  wings,  and  of  a  mort^  copper  hue, 
^  darker  towards  the  base ;  the  few  markio^i  In  the  wings 
used  by  the  markings  below  showing  through  the  wing; 
;s  with  three  spots  in  the  cell  in  a  line,  one  heing  at  each 
)ne  in  the  middle ;  costal  margin  and  hinUor  niargto  deeper 
id  a  band  of  the  same  colour  on  the  outer  margin, 
wing  with  a  faint  submarginal  band  of  reddish,  clearer 
he  anal  angle ;  tail  as  in  C.  phlceas,  hut  loisg  and  produced 
ir  streak. 

ihite,  with  a  brown  centre ;  collar  white ;  eyes  and  body 
intennse  brown,  with  white  bands. 

iide  coloured  and  marked  somewhat  aj  in  CK  pavana^  all 
and  lines  black  surrounded  with  whitish  :  fore  winj?  pnle 
;Ilow,  fadmg  to  whitish  at  the  base,  three  stpols  in  a  line  in 
)ne  in  the  interspace  below,  just  underneath  the  centre  eel[- 
srginal  line  black,  a  submarginal  macular  band  with  a 
lacular  line  between,  but  not  reaching  the  hinder  margin, 
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ftnd  a  diicsl  corresponditig  row  of  spots  smAUer  than  the  sub^ 
marginal  row. 

ilind  wing  coloured  and  marked  almost  eKactly  as  in  0,  ptroow; 
two  spots  at  the  end  of  the  cell,  anrl  five  rows  of  spots  and  mimht 
lines  on  the  wing,  sub  basal  row  cousisting  of  tw  o  spots,  flnteoiedml 
row  of  lour  spots  almost  io  a  line,  passing  Just  inside  the  two  spoil 
at  the  end  of  the  cell ;  a  curved  row  of  disi'al  spots,  a  submnrgiQ/i] 
macular  line,  a  band  of  white  between  these  rows,  anothpr  maciiiflr 
line  close  to  the  border  Uue,  which  is  also  black,  with  a  red  bud 
bet  ween  i 

Expanse  of  wings  1  meh< 

Ilab,  Gunduk,  Beloochistan  (June  1885).     One  pair. 


P  A  P  I  L  t  Q  N  I  J3  JR. 
IIliPHlNA  KAMA,  var.  AN  DAM  ANA,  n.  Bubsp. 

Smaller  than  typical  II,  nama ;  the  male  is  siintlarlv  colourrd  mi 
marked  ftbove  :  belowv  in  each  of  the  six  specimens  before  me,  tbf 
cell  in  the  bind  wings  is  not  clear  pale  yellow  as  in  typical  H,nam«t 
more  than  two  thirds  of  it  from  the  hase  being  filled  up  with  tW 
greenish  coloration  of  the  rest  of  the  wing  ;  the  pale  yellowish  strtftl^ 
which  usually  runs  from  the  ba&e  right  through  the  cell  near  t^^tlie 
outer  margin  iu  this  aabspeeies  merely  consists  of  a  large  pttlch 
occupying  the  outer  third  of  the  cell  and  a  small  space  heyond. 

The  female,  howeverj  is  entirely  unlike  the  female  of  rypiril 
U,  natna ;  it  nearly  resembles  its  male,  but  the  apical  band  on  tli* 
fore  wings  above  and  below  is  uuich  deeper;  the  marginul  baad  oti 
the  hind  wing  above  is  also  broader  and  darker^  and  tlie  eosial 
border  and  basal  portion  of  both  wings  are  broadly  irrorated  with 
blackislubrown  atoms* 

Hind  wing  below  as  in  the  male. 

Expanse  of  wings,   J  2^^^,   $  2/5-2/jj  inches. 

Hab*  Andaman  Islands.    8  d  t  ^  $  *  received  from  Mr.  de 
ville. 

This  is,  of  course,  merc-ly  n  curious  local  fumi  of  IL  jtama,  biitii 
I  have  never  seen  it  from  any  other  locality  I  think  it  i*  wurlb 
recording. 

Appias  HtPPOtDES,  yar.  epiccena,  n,  subsp. 

Male.  Similar  to  tli^  male  of  A.  hippoides^  but  the  black  bands  oa 
both  wings  above  and  below  are  ninch  narrower.  The  fenmkp  how- 
ever»  is  altogether  different,  fieing  white  above  like  iti  male;  fore 
wing  with  a  broad,  even,  black,  costal  border,  extending  downwirdt 
nearly  halfway  into  the  ct^ll ;  the  ba?c  s-ufTused  with  black,  and 
filling  nearly  the  bssal  half  of  the  cell,  and  tire  marginal  bands  yf 
both  wings  resembling  in  farm  the  marginal  Imnds  of  the  male,  but 
unifo roily   black  and  quite  double  the  breadth ;    underside  ti\^  is 
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ale,  but  the  yellow  of  the  hind  wing^is  more  ochreous,  and 

3US  subapical  spot  of  the  fore  wings  is  wanting. 

e  of  wings,  62^,  $  1-lWtr  inches. 

^aldah,  Bengal.     I  S,  2  $  ,  received  from  Mr,  Irvine- 

a  very  curious  local  variety  of  A,  hippoides. 

roLA,  n.  sp. 

White  tinged  with  pale  saffipon-yellow ;  base  of  both  win^ 

of  fore  wings  to  the  apical  patch  irrorated  with  blue- 
cal  patch  bright  orange,  divided  by  the  veins  into  sovpii 
le  outer  and  inner  bands  black  ;  the  outer  bninl  dentnti^d 
m  the  veins,  and  extending  down  the  outer  margin  to  the 
i  vein;  the  inner  band  as  usual  very  variable^  in  mme 
it  is  broad  and  equal,  but  always  more  or  less  diifiiBe,  the 
oh  at  the  end  of  the  cell  being  only  distinguishable  by  a 
m  into  the  orange  space,  in  other  specimens  the  inner  bftnd 
ited  by  a  costal  patch  and  the  square  knob  hardly  con- 
;ether,  and  the  commencement  of  a  band  from  near  the 
gles,  like  the  usual  inner  band  of  a  female  Ijtias ;  and 
lese  two  kinds  there  are  many  intermediates, 
ings  with  a  macular  border  decreasing  from  the  apex  :  this 
y  variable — in  some  there  is  hardly  any  band  at  alt,  merely 
arginal  line  at  the  apex  with  marginal  dots  on  eaoh  vein ; 
there  is  a  deep  black  band  halfway  down  the  niargin^  and 
ginal  spots  on  the  veins,  decreasing  in  size  to  the  anal 
I  many  intermediates. 

fore  wings  coloured  as  above ;  the  entire  surface  of  the 
eh  pale  orange;  the  outer  band  slightly  showing  through 
or  less  irrorated  ;  the  inner  band  represented  by  a  prorjii-. 
k  square  spot  at  the  end  of  the  cell,  and  a  siibniargina] 
black  spots,  which  in  some  specimens  have  white  ceiurca ; 
s  much  darker  saffron-coloured,  more  or  less  covered  with 
igse,  with  an  indistinct  brown  costal  spot,  a  brown  cell-spot 
ite  centre,  and  a  discal  whorl  of  five  or  six  indistinct  white 
rgined  with  brown ;  the  markings  vary  much  in  density  in 
pecimens. 

Coloured  and  marked  like  the  male ;  the  orange  patch  is, 
narrow  and  not  so  bright;  the  inner  band  discor>necCed 
three  submarginal  spots  in  it,  the  border  on  the  hind  wing 
and  so  is  the  general  coloration  above  and  below;  the 
below  are  also  similar,  but  darker  and  more  prominent. 
e  of  wings  1t%-2  inches, 
iahableshwar  (April  and  May,  1887).     Found  in  great 

I  took  several  hundreds  of  specimens,  many  being  females. 
ts  is  not  nearly  allied  to  any  of  this  genus  that  1  Am  ac- 
Rrith,  and  is  very  distinct. 

two  of  the  broad-banded  varieties  measure  as  much  as  2^ 
OSS  the  wings  in  both  sexes. 


HETEROCERA. 

BOMBYCEa 
Syntomida, 

Syntohxs  wiMBKRLETfi,  H.  sp.     (Plate  XLIII,  fig, 

Blackish  brown ;  spots  and  markings  golden  yelb^ 
fore  wing  with  a  small  spot  subhaaal,  two  large  spot 
lower  one  the  larger,  and  two  discal,  the  largest  of  alJ 
golden  yellow,  with  a  deep  coat^l  and  raargmal  bai 
attenuated  to  the  hinder  angle  ;  front  of  bead,  sides  oi 
spots  on  fore  and  hind  part  of  thorax,  segmental  bands 
all  golden  vdlow ;  nnderside,  wings  as  aboTe,  legs 
golden  jellow,  and  the  segmental  bands  of  the  abdom. 
eticirchng  tt. 

Expanse  of  wings  l^^j  inch. 

Hob.  Andaman  Islands,  Ooe  perfect  apecimen,  i 
Mr.  Wimberley. 

Most   nearly  allied  to  S.  pfiifferi  from  bumatra, 
pattern  of  the  yellow  spots  on  both  wings ;   the  fore 
a  single  spot  only  before  the  apex,  while  the  lower  out 
posterior  margin  is  narrow  atul  elongated  obhcjuely 
the  hind  wing  the  yellow  spot  extends  through  the  ci 
deeply  indented  from  its  outer  edge  to  the  median  veil 

NoTioFTERA  PROPERTA,  n.  sp*     (Plate  XLIII.  fig 

Deep  black  ;  antennoe  long,  two  thirds  of  the  leng 
wings ;  shaft  glistening,  pectinated  from  the  base  to  ll 
aexes,  but  three  times  broader  in  the  male  than  in  the 
wings  with  two  bands  of  white  hyaline  streaks^firs 
sisting  of  five,  the  other  discaU  consisting  of  four,  t 
broadest  and  more  rounded* 

Hind  wings  with  a  loug  suffused  aemihyalme  whi 
streak  from  the  base  to  near  the  apex,  a  central  short 
also  from  the  bftse,  and  two  or  three  other  faint,  s 
streaks  adjacent,  and  two  discal  hyaline  spots  close  toge 
one  much  the  larger  i  thorax  and  abdomen  deep  bla^ 
sheen  wit)i  bright  gilded  polden-yellow  bands  ;  but  ii 
examples  before  me,  two  males  and  one  female,  all  tak 
month,  at  the  same  place,  these  hands  all  differ ;  o 
brottd  collar,  a  Urge  spot  in  the  centre  of  the  thorai 
penultimate  segments  of  the  abdomen  all  bright  gold 
low,  with  this  colour  running  up  some  distance  on  « 
female  has  the  thorax-spot  absent,  and  the  other 
thorax-spot  nnd  collar  both  absent,  hut  in  all  other 
are  identicah 

Underside  deep  black  ;  wings  as  above  ;  proboscis 

Expanse  of  wings  l-j^^s  inch* 

Bab.  Uang^oon.     2  cT  fl»d  1  ? ,  received  from  Mr. 

The  nlUed  N.  doima.  Walker,  differs  ou  the  fore  ¥ 
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three  superposed  medial  and  two  pairs  of  similar  short  discal  spots  ; 
the  hind  wing  has  a  single  ill-defiaed  spot. 

AOARISTIO^. 
£USEMIA  ACCURATA,  0.  Sp. 

AboTe  black,  second  joint  of  palpi  white,  head  with  two  white 
longitudinal  stripes,  thorax  with  three,  tip  of  abdomen  orange-yellow  ; 
fore  wings  with  a  white  subbasal  dot,  a  small  white  antemedial  spot, 
a  Lirge  irregular  bottle-shaped  white  central  hand  extending  from 
near  the  costa  to  centre  of  inteniomedian  area,  and  another  white 
band  postmedial,  broader,  extending  from  near  costa  to  second 
median  branch,  straight  on  its  inner  side,  angled  and  curved  on  the 
Tein,  and  going  slightly  below  it  at  its  outer  corner,  and  excavated 
on  its  outer  side,  all  four  white  marks  equidistant  from  each  other ; 
fringe  brown,  interlined,  white  at  the  apex. 

Hind  wings  with  one  large  round  central  white  spot ;  fringe  brown, 
with  the  outer  half  pure  white. 

Winga  below  same  as  above  ;  face,  thorax,  and  legs  orange ;  tarsi 
black ;  abdomen  with  apex  and  two  large   patches  on  last  two 
a^ments  orange-coloured. 
£xpanse  of  wings  2^  inches. 

Bab.  Moulmein,  June  1888.  One  example  of  this  distinct  species 
in  poor  condition  was  received  from  Mr.  Noble. 

This  species  belongs  to  the  section  of  the  genus  of  which  E.  ba- 
jo/if.  Walker,  and  E.  peshwa,  Moore,  are  typical,  and  has  similarly 
disposed  spots  on  the  fore  wings,  but  of  a  different  shape :  the  hind 
wing  also  has  a  similar  medial  spot,  but  the  accompanying  bright 
yellow  basal  area  is  absent. 

Chalcosiidjb. 

pomfelon  valentula,  u.  sp. 

Wings  dark  brownish  black,  unmarked  ;  fore  wing  with  the  costal 
and  apical  borders  glistening  blue. 

Hind  wing  with  the  costal  and  outer  borders  pale  brownish  white, 
deepened  to  the  anal  angle,  and  with  a  glistening  blue  apical  patch. 

Below  brown ;  fore  wings  with  the  discoidal  veins  blue,  and  a  Urge 
orange-red  spot  inside  the  end  of  the  cell ;  hind  wings  with  a  broad 
whitish  border ;  antennae  black.  Body  above  black,  below  crimson, 
with  black  spots  on  each  side  of  the  thorax  and  abdomen ;  legs 
black. 

Expanse  of  wings  3^  inches. 

Hab,  Burmah*    One  specimen  received  from  Mr.  Noble. 

A  larger  species  than  P.  marginata,  and  distinguishable  from  it  by 
the  brownish-white  outer  border  to  the  hind  wings. 

Nycthemerid^. 
Pterothysanus  noblei,  n.  sp.     (Plate  XLIV.  fig.  3.) 
Male  And  female.  Wings  white,  pattern  of  the  markings  arranged 
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fts  in  P,  tatieilin^  bnt  Instead  of  beiog  black  with  wbite 
white  with  blRck  ban  da  and  \&  very  much  smaller ;  in  tht 
the  white  spot  near  the  base  of  tbe  hinder  nmrgin  and 
spot  near  the  hinder  angle  are  enlarged,  and  occnpy^  1 
portion  of  the  lower  half  of  the  wing  ;  the  white  space  ne 
in  some  specimens,  runiving  upwards  to  and  joining  the  i 
at  the  end  of  the  cell,  learing  a  blackish' brown  cos 
straight,  and  a  medial  transverse  sinuous  central  band 
white  subftincal  spot  or  streak  in  1\  latieiliu  is  also  rep 
this  insect  by  a  broad  suhapical  white  baud,  which  iu  j 
mens  curves  inwards,  and  in  one  it  curves  outwards  anc 
fifth  Bubmarginal  spot,  counting  from  the  apex. 

Hind  wing  as  in  P.  latkilia^  but  all  the  blnck  band 
much  smaller ;  the  black  spot  attached  to  the  centre  of 
band  hind  wards  is  wauling;  and,  in  one  specimen,  the 
den  tale  d  black  discal  hand  is  represented  by  a  curved  ser 
Sf>ot8  i  both  wings  with  a  marginal  mum  of  pink  i 
A  airtiius^  but  they  are  round  and  not  angular  as  in  that ! 
form  a  complete  hand  on  both  wings  ;  thorax  blackish  br< 
collnr^and  a!ulomcn  orange,  abdomen  wit  ti  a  dort^al  band  of 

Body  below  attd  legs  blackish  brown^  abdomen  with  1 
pale  yellow  spots  :  pattern  of  wings  below  same  as  above. 

Expanse  of  wings  '2^^  inches* 

II ab.  Prome  ( Bnrmah),  Four  examples  received  from  j 
they  differ  somewhat  from  eacli  other,  but  were  all  take 
in  May  1887,  and  arc  evidently  all  of  one  variable  speciei 

MlGOPLASTIS  HAMfSONI,  0.  sp.      (Plate  XLITI.  (ig,  2 
Mfiie  and  female.     AntenuEB,  bead,  thorax,  and  wings 
fawn-c<ilour. 

lliud  wings  of  the  male  yellowish,  head  with  a  central 
hind  wards,  t  hornet  with  a  row  of  four  black  spots  in  frot 
three  in  the  centre,  and  two  middle  spots  hindwards,  all 
with  yellow  ;  fore  wings  with  two  ba£at  black  spots^  and 
with    the  veins  pnler,  and  with  a  broad  ^^ale  median  bai 
paler  than  the  colour  of  the  wing,  bnt  quite  distinct^  touel 
costa  nor  hinder  margin  on  the  fore  wings,  and  diiFused 
attenuated  downwards  on  the  hind  wing ;  the  band  look 
so  much  colour  had  been  rubbed  off  the  wing ;  cilia  of 
grey  ;  abdomen  above  and  below  yellow,  with  a  row  of 
dow^n  the  centre  find  on  each  side* 

Underside  :  wings  as  above  ;  an  ten  nee  blackish  toward] 
palpi  black  ;  body  and  legs  some  colour  as  the  wings. 

The  male  differs  from  the  female  in  having  the  hind  vi 
vated   hindward^,  forming  an  acute  point  at  the  anal  an 
having  these  wings  suffused  wnth  yellow- 
Expanse  of  wings  2j^^  inches. 
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Hah.  Nilgiri  Hills,  northern  iilopea  3500  feet,  Jnne  1888.  Two 
leintle  specimens  received  from  Mr.  Hampson,  and  a  pair  from  Mr. 
landny. 

Distinguishable  from  the  onlj  other  known  species  of  this  genns, 
Jf  .  ceykmiea,  by  the  pointed  anal  angle  of  the  hind  wings  and  by  the 
uniform  colouring  of  the  front  and  hind  wings  in  the  female,  whereas 
in  the  female  of  M.  eeyloniea  the  hind  wings  are  entirely  yellow. 

LiTHOSIINiB. 
COSSA  RUMA,  n.  sp. 

Fore  wings  violet-brown,  with  a  broad  marginal  band  of  paler 
colour,  a  suffused  yellowish  space  at  the  base  of  the  wing,  extending 
to  nearly  the  middle  of  the  hinder  margin  and  occupying  more  than 
the  lower  half,  and  a  large  pale  yellow  streak  in  the  centre  of  the 
costa ;  the  coloration  of  the  fore  wings  varies  somewhat  in  different 
specimens,  the  yellowish  basal  space  being  sometimes  absorbed  into 
the  ground-coluur  of  the  wing,  and  in  some  specimens  the  yellow 
costal  streak  is  reduced  to  a  large  spot. 

Hind  wings  pale  greyish  ochreous-yellow  unmarked. 

Wings  below  of  the  same  colour,  but  slightly  darker ;  fore  winss 
with  the  central  space  violet-brown.  Front  of  head,  palpi,  body 
below,  and  legs  ochreous;  antennae  and  body  above  violet-brown; 
abdomen  palest,  and  in  some  specimens  suffused  with  ochreous. 

Expanse  of  wings  1  ^  inch. 

Hab.  Mahableshwar  (May  1887).  Nilgiri  Hills,  6700  feet  (June 
1887). 

I  have  a  number  of  examples  taken  by  myself  at  Mahableshwar, 
and  eight  received  from  the  Nilgiri  Hills  from  Mr.  Hampson. 

This  is  a  larger  insect  than  C,  basigera,  the  type  of  the  genus, 
and  is  distinguishable  from  it  by  the  fore  wing  having  the  inner  pale 
area  traversed  by  an  outwardly  oblique  violet-brown  fascia  which 
extends  from  the  base  of  the  costa,  whereas  in  C,  bangera  the  pale 
basal  area  extends  uninterrupted  to  the  middle  of  the  costa. 

ARCTIDiE. 

Pangora  rubelliana,  n.  sp. 

Allied  to  P.  distorta,  Moore. 

Fore  wings  dull  slate-colour,  markings  pure  white,  a  large  crown- 
ihaped  patch  running  into  the  vnng  from  the  base,  with  two  well- 
leparated  black  spots  in  a  line  on  its  lower  part,  a  large  distorted 
central  band,  excavated  on  the  costa,  on  the  hinder  margin  of  the 
wing  and  on  both  sides  in  its  centre ;  a  black  spot  above  the  outside 
central  excavation,  and  a  small  black  point  above  the  excavation  on 
the  hinder  margin ;  four  large  spots  on  the  outer  margin,  one  divided 
by  the  vein  just  below  the  apex ;  a  smaller  longitudinal  spot  just 
below  and  not  touching  the  margin,  another  in  the  centre,  also  not 
touching  the  margin,  and  a  much  smaller  spot  on  the  margin  just 
bebw. 

Hind  wings  deep  bright  red,  a  bifid  slate-coloured  spot  at  the  end 
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Um^.  TbfcliMjo,  Sept.  1887.    Two 
NoU«. 
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A  much  smaller  insect  than  A,  lactinea^  and  differs  from  it  in  the 
abseDce  of  the  scarlet  front  and  thoracic  band  and  in  wanting  the 
ina^;iDal  black  spots  which  are  so  prominent  on  the  hind  wing  of 
that  species. 

Spilarctia  umhera,  n.  sp.    (Plate  XLIII.  fig.  1.) 

Female,  Dull  ochreoos ;  head,  thorax,  and  fore  wings  ochreous 
fawn-colour,  thorax  with  a  black  spot  in  front ;  fore  wings  above  with 
a  black  spot  at  the  base,  but  without  any  other  markings;  hind 
wings  dull  ochreous  yellow,  a  black  spot  just  above  the  end  of  the 
cell,  and  two  black  submarginal  spots  near  the  anal  angle ;  abdomen 
ochreous,  with  a  dorsal  row  of  black  spots,  a  black  spot  also  on 
middle  of  thorax. 

Wings  on  the  underside  same  colour  as  the  hind  wings  above,  fore 
wings  with  a  black  subcostal  spot  above  the  end  of  the  cell ;  hind 
wings  with  the  three  black  spots  as  above,  and  with  a  very  faint 
pale  black  subapical  spot.  Body  below  white;  autennsB  black; 
face  and  pectus  ochreous,  the  latter  with  some  black  markings. 

Palpi  with  first  and  last  joint  black,  second  joint  ochreous ;  fore 
legs  ochreous,  hind  legs  white. 

Tibiae  and  tarsi  above  blackish. 

Expanse  of  wings  1^-  inch. 

Hab.  Bassein,  jBurmah^  Oct.  1887.  One  perfect  specimen  re- 
ceived from  Mr.  Noble.  Nearest  to  the  Javan  8.  punctata,  but 
smaller  in  size ;  similarly  coloured,  but  with  a  basal  black  spot  on 
the  fore  wing  and  a  spot  on  the  middle  of  the  thorax,  these  spots 
being  absent  in  8.  punctata, 

TiNOLIUS  HYPSANA,  U.  Sp. 

Male,  Fore  wings  dirty  straw-colour,  with  pale  yellowish  buff- 
coloured  spots  placed  exactly  as  in  T,  ebumeigutta. 

Hind  wings  and  wings  below  pale  yellowish  buff-colour,  unmarked ; 
antennse  pale  yellow,  pectinations  grey ;  head,  body,  and  legs  chrome- 
yellow,  thorax  with  some  black  spots,  abdomen  with  a  black  band 
OD  each  segment  except  the  basal  one ;  legs  with  large  lunular  black 
»pots  above. 

Expanse  of  wings  2^  inches. 

This  insect  has  the  appearance  of  an  ordinary  yellow  Hypea, 

Hab,  Sikkim.  Three  specimens  purchased  from  Mr.  Paul 
Mdwis. 

LiPARIDJB. 

SoMKNA  ABJECTA,  u.  sp.     (Plate  XLIII.  fig.  13.) 

Allied  to  8,  ecintiUans, 

Male  hnd  female  of  a  pale  dirty  yellowish-buff  colour,  top  of  head 
whitish,  abdomen  brown,  anal  tuft  ochreous;  fore  wings  suffused 
with  pale  reddish  brown  and  covered  with  black  atoms ;  an  ante- 
medial  and  a  postmedial,  very  indistinct,  pale,  transverse,  thin  band. 
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which  curve  outwitrdiy,  and  are  only  apparent  on  some  spmineiii. 
Under^ile  pale  greyisli  white  tiugexl  with  flesh-colour,  iiiimafketL 

Ex|>ftiise  of  win;^s,  ^  I  inch,  $   l^^^j— ly*j  inch. 

Hah,  Jnrruk,  Kotreei  Sonda,  Tatta,  Karachi^  all  m  Lower  Sludi 
muny  examples  tnkcn  in  April  l8S(i. 

A  de&ert  insect  taken  in  sandy  scrubland  very  much  tbe  coluurtjf 
dirty  snnd.  It  may  be  distinguished  from  all  otber  described  ^pedesj 
of  Somena  by  the  fore  wing  being  covered  with  black  atoms,  nuJ 
by  the  absence  of  the  marginal  yellow  gpois. 

Lymantria  viola,  n.  &p. 

Mah^  An  ten  n  Be,  palpi,  head,  thorax,  and  fore  mngf  grey ;  Ab- 
domen and  hind  wings  rosy  ;  palpi  below  and  at  the  tips,  a  line  ou 
the  inner  side  of  the  eye,  and  a  thin  Une  in  front  of  the  cullar  roay; 
I  he  grey  on  the  thorax  of  a  purer  and  paler  colour  than  that  of  the 
fore  wings,  and  spotted  with  blat-'kisli  brown  ;  abdomen  with  a  doiUMl 
row  of  black  spots ;  fore  wiTlg?^  covered  with  transverse,  finuona, 
blackish-brown  bands,  more  or  less  macular  on  the  bnsat  haif  ofthe 
wing,  the  prominent  medial  (sinnons)  and  submar^inal  (dentaled) 
bands  of  tne  female  distinguishable  in  the  mate,  and  also  a  row  of 
marRiual  brown  spots. 

Hind  wing  with  a  greyish-brown  spot  at  eod  of  cell  and  laH- 
marginal  band  of  same  colour,  which  does  not  reach  the  hinder 
angle ;  also  indistinct  spots  on  the  margin  between  the  veins. 

Underside  pale  rotsy  grey,  a  grey  spot  at  end  of  each  cell ;  bodj 
rosy,  a  row  of  brown  sf>ots  on  each  side  of  abdomen ;  femora  xm^\ 
tibise  with  brown  and  rosy  bands. 

female  with  wing-markings  much  like  $  L.ffrandt*;  antenaffi 
bUck,  palpi  and  thin  Une  in  front  of  collar  bright  crimson,  lines  an 
inside  oi  eyes  oehreous ;  head,  thora:^*  and  fore  wing  white;  abdomen 
and  hind  wing  rosy,  two  central  rosy  spots  behind  collar,  eome 
blackish -brown  spots  on  the  centre  of  ihorai ;  fore  wings  with  tbc 
bauds  as  in  L.  ^randts^  but  thinner  and  paler,  of  a  p&te  reddish- 
brown  colour,  two  or  three  spots  at  the  baise,  a  subbasal  oulwurdly 
curved  band,  a  spot  on  the  costEr  another  below  it»  and  a  mark  ueAr 
hinder  margin  representing  the  antemedial  band  ;  medial  tjand  nearlf 
upright,  sinnousi  very  narrow,  curving  outside  the  luuolar  mark, 
which  tills  up  the  end  of  the  cell  and  bifurcates  on  the  costa;  sub- 
marginal  band  of  disconnected  spear-shaped  marks^  very  minute 
loarginal  spots  between  the  veins,  jniirginal  Une  rosy. 

Mind  wing  with  a  luiudiir  greyish-brown  mark  at  end  of  cell,  i 
submarginal  band  as  in  mate,  minute  marginal  spots  between  tbe 
veins,  and  dark  rosy  outer  margin. 

Underside  paler,  with  the  markings  showing  through;  body  white, 
aides  rosy ;  abdomen  rosjj  with  two  or  three  small  brown  spots  au 
the  sides ;  femora  crimson  ;  tibite  white  in  centre,  black  at  the  joints; 
tarsi  crimson,  with  black  bands  and  bkck  cIrws. 

Evpanse  of  wings,  d"  I  /o  i"*^l^  9  '^I'V'^/u  hiches, 

Hab,  Thanna  diiitrict,  near  Boitibay  ;  two  malea  and  many  females, 
taken  by  me  in  Nuvember  1888,  in  the  Waugiii  Forest. 
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A  handisome  local  species,  ttiach  smaller  thau  the  Uimakjaii  L. 
grandU  io  both  iexes,  somewhat  Biniilar  in  the  female,  but  very  dif- 
ferent ill  the  male,  the  fore  vriag;  and  thorax  of  the  latter  sex  being 
I  dark  grey,  with  prominent  brown  markings* 


NOTODONTID.E» 


BiRETA  NANA,  n. 


Allied  to  B.  longimttat  Walker^  and  M,  :ffarUhop/iila. 

31  ah  and  /emaie.  Fore  wtngs  pale,  dull  ochreous,  costal  and 
hinder  mitr^lus  darker,  a  long^itudinal  ochremi^- brown  central  stripe 
from  the  ba&e  to  less  than  one  third  from  the  outer  mari^lu*  curving 
slightly  upwards  at  the  end  towards  the  apex,  and  a  diiical  and  a 
submarginal  curved  row  of  brown  dots. 

Hind  wiugg  smoky  brown,  with  dull  ocbreous  border  and  fritige  ; 
antennae  with  the  ghaft  brown ;  plumes  pale  ocbreous  grey ;  palpi 
brown  at  the  tips ;  head  ocbreous  brown ;  thorax  paler,  with  a 
browniiih  middle  stripe;  abdomen  above  greyish  brown. 

Below ;  wings  pale  yello wish,  with  thin  centres,  suffused  with  smoky 
J^rowQ,  and  this  suffusion  covers  most  of  the  body  below  ;  the  legs 
are  also  marked  fvith  the  same  colouri  the  Cibi«3  of  aome  ipecimeus 
being  entirely  brown. 

Expanse  of  winga  1 1  inch. 

Hab,  North  Kanaraj  June  1887.  Tvio  specimens  received  frotn 
Mr*  Wise,  Nilgiri  Hills,  four  specimens  received  from  Mr.  Ilampson> 

One  third  less  in  size  thau  li.  longwittu^  and  distinguishable  frotn 
it  by  the  absence  of  the  obliquely  transverse  denticulated  lines  on 
the  fore  wing, 

Pbineca  canities*  n.  sp, 

Mai^  a.nt}  female.  Greyish  white  irrorated  with  grey,  shaft  of  the 
antennae  white ;  fore  witigs  with  a  broad  antemedial,  outwardly 
curved  band,  composed  of  two  brown  lines,  with  the  space  inside 
dark  grey,  the  band  being  transected  by  two  brown  lines,  one  near 
the  coista  and  the  other  just  below  the  middle  ;  also  a  discal  row  of 
black  marks  on  the  veins ;  marginal  Hue  grey.  Hind  wings  rather 
paler  thau  fore  wings,  unmarked,  margiiiRl  line  grey ;  cilia  of  both 
wings  greyish  white,  with  grey  patches  at  the  end  of  the  veins ; 
veins  on  both  wingjs  rather  prominent.  Head  and  thorax  paler 
grey  than  llie  abdomen. 

Underside  paler  than  upperside  ;  hind  wings  whitish,  veins  snd 
cilia  OS  above,  a  snialj  whitish  costal  space  one  fourth  from  the  apex 
of  fore  wings ;  hind  wings  with  a  central,  outwardly  curved,  pale 
grey  hand  ;  body  and  legs  pale  grey. 

I      Expanse  of  wings  1-1  j'jj-  inch, 

'      Half.  North   l^uara^   June   1887-     4  J,  I   $,    received  from 

Mr.  Wise, 

This  insect  is  most  uearly  allied  to  P.  hoMi^tri^a,  Walk*,  CstaL 

lep.  Uet,  B.M.  vii.  p.  1747  ;  the  type  specimen  of  which  is  in  the 

iPritisb  Museum  CoUeciiou,  but  without  iocality. 
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LlMACODID^. 

Thoska  rarAj  u*  sp,     (Plate  XLIII.  fig.  9.) 

Of  a  uniform  clear  slaty»grey  colour^  underaide  slighilj  the 
darker,  head  pale  yellowish  grey  ;  fore  wings  eovered  witli  blick 
atoms,  aud  witi)  a  broad  blackish  dhcn\  b&ud  irom  the  co^ta  btfort 
the  apex  to  the  hiader  margin  one  third  from  the  hinder  nuglr, 
edged  with  whitish  on  its  inner  side  ■  a  paler  shade  on  the  outride 
of  the  baodj  and  the  Teius  near  the  margin  also  whitish^  makiog  a 
broil d  mncidar  marginal  band. 

Uind  wings,  wings  below,  body,  and  legs  tmmarkedt 

Expanse  of  wings  1 1  inch* 

Haif.  Thyetmeyo,  October  188/.  One  fine  extmiple  rewiird 
from  Mr,  Noble, 

Allied  to  2\  /owfl,  but  differs  from  it  in  the  fore  wing  hating  a 
broad  blackish  discal  band  with  a  pale  inner  border,  this  bnudia 
r.  htsa  being  very  slender^  in  curved  j  and  without  any  pale  border. 

Parasa  fumosa^  n.  sp,     (Plate  XLIII,  fig.  I2>) 

Palpi  black,  pale  chrome-yellow  beneath,  shaft  of  anteonffi  biirlc^ 
pectinations  reddish  brown,  head  and  thorax  green ;  aides,  hiuJ^* 
part  of  thorax,  and  abdomen  above  dark  fuUgiaous  bihck ;  aidf*  <^^  ' 
abdomen  chrome-yellow ;  wings  fuliginous  blacky  but  raucb  pale^^ 
than  the  colour  of  the  abdomen ;  central  portion  of  hind  wiogi  f**-^ 
yellowish  ;  veins  of  both  wings  black,  rather  prominently  so ;  wst^tl 
line  of  fore  wings  and  fringe  black,  latter  interlined  at  its  base  witl* 
a  whitish  Ime. 

Underside:  wings  same  as  above,  slightly  paler;  face,  pectus,**** 
body  black,  the  chroiue-yellow  on  the  sides  ot^  ihe  abdomen  cav^m^ 
most  of  the  under  portions,  but  this  does  not  occur  in  all  the  &pr^' 
mens ;  legs  black,  with  a  reddish  tinge. 

Expanse  of  wings  1-j^  inch* 

Hub,  Nilgiri  Hills.  Three  specimens  received  from  Mr,  HaB^P' 
soni 

An  abnormally  coloured  species  of  the  P.  lepida  group,  uiJi** 
any  previously  described. 

Cania  pulligonts,  n-  sp.     (Plate  XLIIL  figs.  7,  8.) 

Male^  Fore  wings  dark  violet-brown  covered  with  brown  atot**** 
outer  and  hinder  borders  and  base  yellowigh,  an  indistinct  yellowi*'' 
suffused  spot  at  the  end  ot^  the  celi^  and  two  brown  lines  from  tt** 
hinder  margin^the  first  medial,  the  second  at  one  third  from  t^^ 
hinder  angle,  meeting  at  the  costa,  very  near  to,  but  just  before  tH^ 
apex  ;  the  first  line  nearly  straight,  the  second  curved  oatwardiy' 
corresponding  to  the  margin,  and  is  in  point  of  fact  snbmargin*^  J 
antenniu  pale  greyish  brown  ;  head,  body,  hind  wings  above  af*** 
below,  and  legs  yellowish,  of  the  same  colour  as  the  border  of  tt** 
fore  wings;  fore  wings  below  blackish  brown,  with  the  veins  a*^** 
outer  and  hinder  margins  broadly  yellowish. 

Femaie^    Fore  wings  reddish  brown,  with  two  yellow  lines  crossi*^^^ 
the  wing  from  the  hiuder  margin  and  meeting  at  the  apes»  ai    ""* 
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the  male»  with  the  veins  darker  coloured,  and  without  the  yellow 
borders  to  the  wing;  hind  wings  and  entire  surface  of  both  wings 
below  pale  reddish  yellow,  unmarked,  the  veins  on  the  hind  wings 
above  rather  prominent ;  antennae,  body  above  and  below,  and  legs 
reddish  brown;  thorax  with  a  pale  suffused  band  in  front,  and 
abdomen  with  pale  segmental  bands. 

Expanse  of  wing,  S  1  inch,  $  l^jl^l-,^  inch. 

Had,  North  Kanara,  June  1887.  One  male  and  two  females 
received  from  Mr.  Wise. 

From  C.  bilmea.  Walker,  this  species  may  be  distinguished  by 
the  dark  brown  colour  of  the  fore  wings,  and  the  two  dark  trans- 
verse lines  in  the  male,  these  two  lines  in  the  female  being  of  a  pale 
colour. 

MiRESA  CRisPA,  n.  sp.     (Plate  XLIII.  fig.  4.) 

Greneral  colour  of  a  uniform  reddish  chestnut-brown ;  antennae, 
abdomen,  bind  wings,  and  underside  paler ;  head  and  fore  part  of 
the  thorax  bright  orange-yellow ;  fore  wings  shining,  embossed  with  * 
numerous  crimped  markings  across  the  wings,  and  in  some  lights 
with  some  silvery  speckles,  which  at  the  apex  are  collected  together 
into  a  small  patch ;  an  indistinct  straight  band  of  darker  colour  from 
centre  of  hinder  margin  to  costa  close  to  the  apex,  the  band  in 
some  lights  having  a  pale  centre,  making  it  look  like  two  thick  lines 
close  together. 

Hind  wings  with  the  discoidal  cell,  the  costal  space  above,  and 
the  anal  border  whitish. 

Underside  unmarked ;  legs  chestnut-brown,  fore  legs  with  white 
markings,  with  a  large  white  spot  on  the  inner  side  in  the  female,  a 
long  white  stripe  on  the  tibia  above,  and  several  white  bands  on  the 
tarsus  above. 

Expanse  of  wings  |  inch. 

Hab,  Darjeeling.  One  good  example,  which  has  been  unnamed 
in  my  collection  for  years. 

This  insect  mav  be  distinguished  from  all  other  described  species 
of  the  genus  by  the  peculiar  transverse  rows  of  short  raised  strigas 
on  the  fore  wing. 

MiREBA  PROPEXA,  U.  Sp. 

Ochreous  brown,  covered  with  blackish-brown  atoms ;  fore  wings 
with  two  dark  brown  bands — first  discal,  composed  of  two  patches  of 
atoms,  one  touching  the  hinder  margin  in  the  centre,  inclining  out- 
wardly, and  adjoining  the  other  patch  which  is  in  front  of  the  cell ; 
second  band  submarginal,  extending  from  the  apex  to  the  hinder 
angle ;  the  hind  wings  are  unmarked  and  are  darker  than  the  fore 
wings,  as  also  are  the  antennae,  body,  and  legs ;  wings  below  paler 
than  above,  with  some  dark  suffusions  here  and  there.  This  insect 
varies  somewhat  in  coloration,  some  specimens  being  much  paler 
than  others,  and  on  these  the  outer  band  on  the  fore  wings  is  more 
complete. 

Expanse  of  wings  1  inch. 
Pace.  ZooL.  Soc— 1889,  No.  XXVIII.  28 
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Hab.  Sattara,  June  1884;  Poon,  June  and  July  1887.  Miny 
examples  taken. 

From  other  described  species  this  may  be  distinguished  by  the  two 
peculiar  black  bands  on  the  fore  wing,  the  inner  band  bmg  wavy 
and  the  outer  band  erect. 


NOCTUES. 

A  C  O  N  T  I  I  D  iB. 
ACONTIA  KARACHIENSIS,  n.  Sp. 

Male,  Antenn®  j!:rey,  body  above  and  below  pure  white ;  fore 
wings  white,  costa  with  some  grey  markings,  a  greyish-brown  line 
which  goes  upwards  from  centre  of  hinder  margin,  then  abruptly 
bends  to  the  apex,  and  has  an  excavation  downwards  where  the  reni- 
form  should  be  ;  this  line  has  two  black  marks  on  each  side  of  the 
excavation,  and  from  it  to  the  margin  the  wing  is  coloured  dark 
grev ;  a  marginal  macular  black  line,  and  very  broad  grey  fringe, 
with  central  and  subapical  white  patches  ;  hind  wings  white,  with  t 
slight  grey  marginal  line,  a  slight  greyish  tinge  on  the  border,  and 
a  grey  interline  in  the  white  fringe. 

Below :  wings  white  and  shining,  with  grey  patches  on  the  frmge 
of  the  fore  wings ;  legs  white,  tarsi  with  grey  bands. 

Female.  Differs  from  the  male  in  having  grey  suffusions  on  the 
thorax  and  a  grey  abdomen ;  fore  wings  iron-grey,  with  the  white 
showing  through  here  and  there,  a  white  diffuse  subcostal  band  ex- 
tending from  base  to  tips;  hind  wings  greyish  white,  with  the 
border  a  little  darker,  white  patches  in  cilia  same  as  in  male. 

Expanse  of  wings  c^  ^(j  inch,  $  1  inch. 

Hah.  Karachi,  June  and  July  1885-6.     5  ^  and  10  $  taken. 

Allied  to  A.  coitalis.  Differs  iu  the  mottled  grey  fore  wing, 
this  wing  in  the  male  having  the  basal  area,  as  well  as  the  costal 
border,  clear  of  markings. 

APAMEIDiB. 

Apamea  minima,  n.  sp. 

Antennae  and  palpi  brown ;  head,  thorax,  and  fore  wines  grej, 
with  a  yellowish  nesh-coloured  tint ;  head  and  thorax  speckled  with 
brown  ;  fore  wings  suffused  with  greyish  brown,  transverse  brown 
lines,  subbasal  and  antemedian,  both  with  a  brown  short  longitudinal 
streak  running  outwardly  from  their  centres ;  the  subbasal  line  in- 
distinct, with  the  streak  very  short  and  also  rather  indistinct;  a 
discal  oblique  lunular  brown  line,  the  space  from  this  to  the  margin 
paler  than  the  rest  of  the  wing ;  a  submarginal,  short,  diffuse,  brown 
lunular  line  with  pale  outer  border  from  the  hinder  margin,  stopping 
at  one  third  from  the  apex,  and  a  marginal  line  of  black  discon- 
nected lunules  ;  fringe  brown,  with  pale  patches ;  costa  with  brown 
marks ;  orbicular  represented  by  a  white  dot ;  reniform  also  whit^ 
large,  somewhat  resembling  the  capital  letter  H. 

Hind  wings  nearly  white,  with  a  yellowish  flesh-coloured  tinge,  and 
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a  very  indistinct  grej  mark  at  the  end  of  the  cell ;  marginal  line 
brown,  fringe  the  same  colour  as  the  wing ;  abdomen  greyish  brown. 

Underside :  wings  same  colour  as  the  hind  wings  above ;  fore 
wings  suffused  with  brown  on  the  costal  and  apical  portions ;  hind 
wings  also  slightly  suffused  with  pale  brownish  on  the  costal 
portion,  with  an  indistinct  grey  mark  at  the  end  of  the  cell ;  body 
and  legs  grey  ;  tarsi  with  yellowish  bands. 

Expanse  of  wines  ^  inch. 

Hab.  Hydrabad  and  Kipra,  Lower  Sind.    Four  examples  taken. 

Unlike  any  previously  described  species. 

NoCTUIDiE. 
SpSLOnS  SINCERA,  U.  Sp. 

Male  and  female.  Antennae  brownish ;  palpi  pale  sandy  grey^ 
black  at  the  sides ;  top  of  head  whitish ;  body  and  fore  wings  of  a 
bright  sandy  fawn-colour ;  the  divisions  of  the  collar,  teguls,  &c.  on 
the  thorax  are  very  prominent ;  the  male  is  smaller  than  the  female, 
and  the  whole  of  the  thorax  is  more  whitish,  whereas  in  the  female 
the  whitish  is  only  on  the  top  of  the  head,  otherwise  they  are 
identical ;  fore  wings  very  minutely  irrorated  with  brownish-grey 
atoms,  orbicular  and  reniform  minute,  greyish,  claviform  larger, 
ringed  with  grey,  but  all  very  indistinct;  three  transverse  very 
indistinct  greyish  sinuous  lines,  first  subbasal,  hardly  visible,  second 
and  third  more  distinct ;  antemedial  and  postmedial  well  separated ; 
fringe  interlined. 
'    Hind  wings  whitish,  sandy  grey  on  the  outer  borders. 

Underside :  wings  much  the  same  shade  of  colour  as  they  are 
above,  shining,  the  fore  wing  has  a  discal  mark  and  some  indistinct 
streaks  towards  the  outer  border,  otherwise  they  are  unmarked; 
body  and  legs  pale  sandy  fawn-colour. 

Expanse  of  wings,  d  l^^,  $  I -|^  inch. 

Hab,  Solun  (Simla).  One  pair  in  excellent  condition  from  the 
late  Captain  Reed's  collection. 

From  the  allied  8.  fratema  this  species  differs  in  the  much 
browner  colour  of  the  fore  wings,  the  ante-  and  postmedial  sinuous 
lines  being  much  less  defined,  the  outer  line  being  disposed  nearer  to 
the  end  of  the  cell  than  in  8.  fratema  ;  the  spot  at  end  of  the  cell  is 
also  less  defined  and  has  no  white  border  to  it. 

OCHROPLEURA  IGNOTA,  U.  Sp. 

Palpi,  antennae,  thorax,  and  fore  wings  chocolate-brown ;  palpi 
grey  in  front  and  at  the  tips ;  top  of  head  grey,  collar  dull  ochreous, 
abdomen  dull  ochreous  grey;  fore  wings  with  the  colour  paling 
slightly  towards  the  outer  margin,  with  a  broad  grey  stripe  on  the 
costa  from  the  base  along  two  thirds  of  its  length,  touching  the 
upper  portions  of  the  orbicular  and  reniform  marks,  which  are 
formed  of  prominent  grey  ringlets ;  the  orbicular  round,  the  reni- 
form oblong,  excavated  on  the  outside,  almost  ear-shaped  ;  the  rest 
of  the  costal  border  to  the  apex  marked  with  five  or  six  yellow 
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points ;  a  discal  outwardly  curved  slightly  sinuous  line,  of  the  same 
colour  as  the  wing,  but  slightly  darker ;  fringe  pale  reddish  choco- 
late, interlined. 

Hind  wings  white  tinged  with  flesh -colour,  with  a  flesh-coloured 
marginal  line  and  an  interline  in  the  fringe. 

Underside :  wings  shining ;  fore  wings  and  the  upper  third  of 
the  hind  wings  pale  reddish  chocolate-brown,  remainder  of  the  hind 
wings  pale  whitish  flesh-colour  ;  fore  wings  with  the  inner  part  dark 
brown,  and  with  a  discal  curTcd  line  on  both  wings,  formed  of  elon- 
gated spots  on  the  veins,  a  brown  dot  at  the  end  of  the  cell  in  the 
hind  wings ;  body  and  legs  pale  chocolate-brown. 

Expanse  of  wiugs  1-j^-  inch. 

Hab.  Ceylon.     One  perfect  example  received  from  Mr.  Fairlie. 

Most  nearly  allied  to  O.  costalU,  from  Darjeeling,  but  differs  in  its 
darker-coloured  fore  wing,  in  the  oval  shape  of  the  orbicular  spot, 
and  in  the  absence  of  the  black  streaks  intervening  between  the 
orbicular  and  reniform  marks. 

Graphiphora  viaria,  n.  sp. 

Male  and  female.  Brownish  fawn-coloured,  tinged  with  olive- 
brown  on  the  fore  wings,  head,  and  thorax.  Antennae  of  the  male 
with  greyish-brown  pectinations;  collar  and  tegulse  slightly  paler 
than  the  rest  of  the  tliorax  and  with  pale  edges ;  fore  wings  with 
the  orbicular  large,  nearly  round,  margined  with  brown,  indistinct ; 
reniform  also  large,  pale  yellowish,  ear-shaped ;  costa  with  brown 
marks,  some  very  indistinct  transverse  markings  on  the  basal  half  of 
the  wing ;  a  postmedian,  indistinct,  brownish  band,  with  a  rather 
acute  angle  running  outwards  into  the  reniform ;  a  discal  row  of 
elongated  brown  dots,  with  yellowish-white  minute  centres  ;  a  sob- 
marginal  sinuous  yellowish-white  line,  marginal  lunules  brown, 
fringe  long,  same  general  colour  as  the  wing,  but  strongly  interlined, 
first  with  a  yellowish- white  line,  then  with  a  distinct  brown  line; 
abdomen  and  hind  wings  greyish  brown,  costal  portion  of  hind  wings 
pale-coloured,  a  brown  mark  at  the  end  of  the  cell ;  fringe  as  in  the 
fore  wings. 

Underside  paler,  shining  ;  hind  wing  with  cell-mark  as  above,  both 
wings  with  traces  of  a  dUscal  line ;  legs  brown,  middle  and  hind 
legs  with  spurs,  and  tarsi  marked  with  white. 

Expanse  of  wings  l-^  inch. 

Hab,  Umballa,  March.  Two  pairs  from  late  Captain  Reed*s 
collection. 

This  species  has  the  pattern  of  markings  on  the  fore  wing  as  in 
O.fasciata,  but  less  defined;  the  outer  denticulated  line  and  the 
pale  wavy  submarginal  line  are  both  nearer  the  margin. 

ORTHOSIIOiB. 

Elydna  diurna,  n.  sp.    (Plate  XLIII.  fig.  10.) 

Ochreous  fawn-colour,  fore  wings  speckled  with  red  atoms,  reni- 
form mark  represented  by  a  brown  ringlet,  with  a  brown  point  in  its 
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centre ;  four  slightly  sinuous  brown  lines  across  the  wings  ;  an  ante- 
medial,  which  is  oblique,  and  touches  the  hinder  border  near  the 
postmedial  line ;  a  postmedial  and  a  discal  rather  near  each  other, 
nearly  upright,  the  former  slightly  curved  outwards,  and  a  brown 
marginal  line,  the  colour  of  the  wing  between  this  and  the  discal 
being  darker  than  the  rest  of  the  wing,  as  is  also  the  fringe,  forming 
a  broad  marginal  band. 

Hind  wings  paler,  and  whitish  towards  the  base*;  antennse  and 
body  above  ochreous  fawn-colour,  abdomen  paler. 

Below  :  wings,  body,  and  legs  whitish  fawn-colour. 

Expanse  of  wings  l^^inch. 

Hab,  North  Kanara.     One  example  received  from  Mr.  Wise. 

From  the  allied  E.  transversa  this  species  differs  on  the  fore  wing 
in  the  nearly  erect  position  of  the  two  outer  lines,  which  in  E,  trans- 
versa are  both  angled  outward  beyond  the  end  of  the  cell. 

Catephidjb. 
Anophia  mosara,  n.  sp. 

Palpi  and  collar  greyish  white,  tips  of  palpi  brownish,  antennse  and 
body  purplish  grey  ;  abdomen  whitish  at  the  sides,  and  with  grey  seg- 
mental bands ;  fore  wings  purplish  fawn-colour,  orbicular,  in  the 
form  of  a  largish  obliquely  placed  black  ringlet ;  reniform  large, 
excavated  outwardly,  and  marked  in  the  excavation  with  white,  also 
a  claviform  ringlet,  two  outwardly  oblique  recurved,  slightly  dentated 
blackish  lines,  one  before  and  the  other  beyond  the  middle,  the 
space  between  darker  than  the  rest  of  the  wing ;  fringe  pale  pinkish, 
interrupted  with  brown ;  hind  wings  white,  with  a  broad  pale 
purplish  fawn-coloured  band ;  fringe  white  tipped  with  grey* 

Underside  whitish,  with  broad  grey  bands  to  both  wings,  and 
with  a  lunular  mark  at  the  end  of  the  cell  of  the  fore  wings ;  body 
and  legs  grey,  tarsi  with  brown  bands. 

Expanse  of  wings  \^q  inch. 

Hab.  Southern  Sind,  Hydrabad,  and  Tatta ;  one  specimen  at  each 
place,  taken  in  April  1887.  Kibim,  Alibagh  district,  near  Bombay ; 
one  specimen,  taken  in  April  1 888. 

From  other  described  species  of  Anophia  this  may  be  distin- 
guished by  its  comparatively  narrower  wings.  The  markings  on  the 
fore  wing  are  similar  in  pattern  to  those  in  A,  olivascens,  but  the 
bind  wing  has  a  uniformly  narrower  marginal  band. 

POLYDESMID^. 

Pandesma  jubra,  n.  sp.    (Plate  XLIV.  fig.  4.) 

Like  a  very  large  P.  quenavadi,  but  differently  coloured,  very 
much  larger  and  quite  distinct.  Antennae,  body,  and  fore  wings 
steel-grey,  irrorated  with  black  atoms  ;  top  of  head,  front  of  palpi, 
and  segmental  bands  on  abdomen  whitish,  top  and  sides  of  the  first 
joint  of  the  palpi  black.  Fore  wings  above,  with  basal,  antemedial, 
medial,  and  postmedial,  sinuous,  dark  lines,  the  last  three  rather 
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cloae  together:  md  a  broad  bkckbh  di«m]  bund,  sinuous  in viftlW* 
suffiis^d  out  ward  If    to  ward  i   the   outer   margin,   and   iiicluiJinp  » 
sinuoua  whitish  line,  a  black  spot  in  the  centre  of  the  auti?mediftl 
1  ine ;  orbiculir  represented  by  a  black  dot,  reuiforni  hj  a  suifaseci 
Inrge  blackbh  spot,  outer  margin  with  black  points,  fringe  Btuel— 
grey. 

Hind  wings  white,  a  broad  black  outer  border^  attennatt-d  hind  — 
wards,  and  without  the  usual  anal  whitish  streak  in  the  bftml  ^ 
«bdomhial  border  sulFused  with  grey,  marginal  line  brown,  mar|^n^  M 
points  black,  fringe  pure  white. 

Underside  greyiih  white;  tarsi  brown,  with  whitiiih  bnnd^ :  win^^ 
nea^rlj  white,  with  a  broad  blaekii^h  marginal  band  on  ench  *in^z* 
diffused  outwardly  to  Etreyish  on  fore  wings*  and  to  pure  white  "*«» 
hind  wings  ;  fringe  and  marginal  paints  a 9  above* 

Expanse  of  wings  2^^  inches, 

Suh.  Eangoon,  June  1888.  One  pair  of  this  fine  spect^^ 
received  from  Mr-  Noble, 

Tbii  is  a  larger  insect  than  P.  quenamdi,  the  wings  being  cbuwm^ 
paratively  longer ;  the  fore  wing  has  similaTly  disposed  msrkiDS^- 
but  the^e  are  more  widely  sc^  pa  rated.  The  bind  wing  is  less  <|it*»^ 
drate  in  form,  the  outer  marghi  more  rounded,  and  the  ma^**** 
black  baud  is  broader  at  its  upper  end. 

OpHfusru^. 

Ophiusa  triangulata,  n.  sp.    (Plate  XLIIL  fig*  »>.) 

Blackish  bfown,  band  a  and  lines  white  ;  fore  wings  with  i  ffntf** 
trect  band  slightly  contracted  in  its  centre,  and  irrorated  with  Mat'* 
atoms ;  from  the  lower  extremity  of  this  band  on  the  hiniief  m*"/' 
gin  a  thick  line  runs  straight  to  the  centre  of  the  outer  ma^"^ 
(hut  dftes   not  touch   it),  and  is  angled  from  thence  siraight  totli*? 
costal  margin,  near  to  but  a  little  apart  from  the  central  band,  tlm* 
forming  a   complete   aitd  very   prominent  triangle;  there  is  at*"   * 
fine  sinuous  submargrnal  Une  from  the  hinder  margin  to  tk>ip^^ 
touching  tbe  elbow  of  the  triangle  ;  the   submarginal  space  i^  P'^^h'*" 
coloured,  and  many  of  the  veins  are  streaked  with  white,  especiidy 
so  near  tbe  outer  margin  ;  marginal  festoon  and  points  black  r  ^"^ 
grey,  interlined. 

Hind  wings  with  a  white  fascia  slightly  before  the  middle,  i  ^ni" 
white  streak  at  the  anal  angle,  and  a  thin  white  border ;  tasfg'^^' 
line  black  ;  cilia  grey*  . 

Underside  pale  dirty  greyish  brown,  with  indistinct  mit^^^** 
medial,  and  poatmedial  grey  bands,  a  submarginal  sinuous  pde  hfl*i 
outer  margin  thiuly  pale  greyish  j  marginal  festoon  and  poititi  hli<^*  * 
eilia  grey. 

Expanse  of  wings  I^  inch. 

It<iif.  Karachi,  July  1H86.     One  perfect  example  taken. 

Nearly  allied  to  Ophium  mirahUw^  RomanofF,  Mt-m.  L<fp'i'*P'* 
fig.  5  (1880),  tTom  Transcaucasia. 
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PSKUDO-DELTOIDES. 
FoCILLIDiB. 

Thtrioospila  virgata,  n.  sp. 

Male  wad  female  of  a  uniform  Tiolet-brown  above ;  fore  wings  of  a 
dfep  black,  an  angalar  black  patch  on  the  costa  near  the  apex,  a 
blackish  sinaoos  transverse  line  at  one  fourth  from  the  base ;  a 
broad  black  band  in  the  centre,  which  is  inwardly  distinctly  defined 
and  oatwardly  diffuse,  terminating  in  a  faint  outwardly  curved  sin- 
nous  line ;  marginal  line  brown ;  cilia  brown,  whitish  at  the  base. 

Hind  wing  with  an  antememedial  blackish  stripe,  corresponding 
to  the  inner  edge  of  the  medial  band  of  fore  wing,  a  discal  blackish 
stripe  of  the  same  nature  with  a  short  blackish  shade  immediately 
below  it  near  the  abdominal  border ;  marginal  line  and  cilia  as  in 
fore  wings. 

Underside  of  a  uniform  pale  brown,  a  faint  spot  at  the  end  of  each 
cell,  and  three  faint  outwardly  curved  lines  across  both  wings,  ante- 
medial,  medial,  and  postmedial,  and  close  together. 

Expanse  of  wings  1-j^  inch. 

Hab.  Solun  (Simla),  June.  One  pair  in  good  condition  from  the 
late  Capt.  Reed's  collection. 

Smaller  than  T.  spJusriphora  i  wings  not  angular  on  the  outer  mar- 
gin ;  pattern  of  markings  similar,  the  precostal  patch  on  the  fore 
wing  prominent ;  the  orbicular  mark  absent. 

PLATYDIDiB. 

Episparis  sora,  Moore,  MS. 

Body  and  wings  above  of  a  uniform  rosy  brown,  irrorated  with 
minute  white  atoms,  very  thickly  so  in  some  parts,  giving  the  wing 
the  appearance  of  being  smeared  with  whitish,  more  especially 
towards  the  base  and  angles  of  both  wings ;  fore  wings  with  the 
costa  broadly  and  irregularly  ochreous,  marked  on  the  costal  edge 
with  white  and  brown  ;  orbicular  represented  by  a  dot,  reniform  by 
a  pure  white  streak,  inside  of  which  is  a  yellow  angular  mark  ;  lines 
brown,  faintly  edged  outwardly  with  white,  first  at  one  third  from 
the  base,  dentated  outwardly  with  two  teeth,  two  zigzag  sinuous 
lines  rather  close  together  beyond  the  middle,  and  a  straight  discal 
line  from  the  hinder  angle  to  the  costa  near  the  apex. 

Hind  wing  with  only  the  double  line,  the  outer  one  of  which  has 
two  or  three  acute  dentations  opposite  the  produced  angle  of  the 
margin ;  cilia  on  both  wings  dark  brown,  prominent. 

Underside  paler,  white  irrorations  denser,  making  the  outside  of 
fore  wings  and  nearly  all  the  hind  wings  whitish  ;  fore  wings  with  the 
black  orbicular  and'white  reniform  very  distinct,  the  discal  line  also 
distinct  but  slightly  sinuous,  and  inside  this  is  another  sinuous 
almost  straight  line. 

Hind  wing  with  a  discocellular  lunular  mark  and  with  the  double 
discal  curved  sinuous  line,  the  outer  one  of  the  two  being  regularly 
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lutiukr  and  not  clentateJ  ;  legs  whitish  with  lilack  spots  uljovcjfor  ^^ 

legs  brown,  with  white  sides  and  white  unmarked  tarsi. 
Expanse  uf  wings  2^  inches, 

Hab,  Assam,     One  example.  ^ 

Nearest  to  j^.  exptimefi^.     Wings  more  acutely  angulated  m  tHe»  '^ 

outer  margins  and  of  an  entirely  different  colour ;  markings  simllwl^j^'" 

disposed  but  without  whitish  edging, 

DELTOIDES. 

H  Y  P  £  N  1  D  £. 

Hyfena  herbigrada,  n*  sp.  ^^ 

Brown,  Tery  variable  ;  fore  wings  slightly  darker  than  the  Ivi^* 
wings ;  fore  wings  with  the  orbicular  and  reniform  in  some  specim*'^^ 
represented  hy  pale  dots,  in  some  by  black  diffused  marks,  and  m  ^^^^ 
they  are  not  visible  ;  a  g^ubjonrginal  black  sinumis  line  and  a  p^*\^^j 
medial  outwardly  curved  sinuous  black   line,  from  the  centre  ot    t*^ 
hinder  margin  to  the  cosla  near  the  apex,  and  a  sub  marginal  row 
black  pointa  ;     in  some  speciniens  the  postmedial  line  is  duple*  ^ 
these  hues  are  sometimes  very  distinct,  sometimes  some  of  them  ^ 
absent,  in  one  or  tw*o  specimens  there  is  hardly  a  trace  of  any     ^ 
them,  and  in  two  specimens  the  space  between  the  subba^iJil  a*^ 
postmedial  hnes  are  deep  black,  and  the  rest  of  the  wing  pale  piuki^=^ 
brown,  but  all  the  markings  visible  are  of  exactSy  the  same  constru. 
tion,  and  all  the  specimens  are  undoubtedly  of  one  variable  speciea  -^ 

Hind  wings  unmarked* 

Underside  same  colour  as  abovCg  but  slightly  paler  and  witho«-^ 
any  markings. 

Expanse  of  wings  i  inch. 

Hah.  Mahableshwar,  May  1887,  in  great  nmnbers  tn  the  slio^^^ 
grass  on  the  bill-sides. 

Somewhat  allied  to  M,  obaceralis^  but  wings  broader  and  shorte  ^*" 
the  postmedial  hnes  sinuous  and  recurved. 

Hypena  hadicalis,  n.  sp* 

Belongs  to  the  S.  ionffipennU  group;  fore  wings  long  narrow,  ^im-'^* 
larly  shaped.  Male  blackiib  brown,  fore  wings  with  orbicular  m  '^- 
reniform  represented  by  black  spots  hardly  visible;  an  tndiating^^ ^ 
discal  outwardly  curved  row  of  black  dots  marked  with  grey  on  llie^^* ' 
outer  sides,  a  niarginal  line  of  black  lujmles  and  a  greyisli-whi^C:  ^ 
streak  at  the  apes* 

Hind  wings  slightly  paler  and  with  a  nmrginal  black  line. 

Underside  pale  blackisb  brown,   unmarked  except    with  i  fr*"^^' 
yellowisb-grey  marks  on  the  costa  of  the  fore  wings  near  the  «j»ex- 

Female  greyish  brown  tinged  with  pinkish,  with  abroad  ytfllowis  'S^— 
grey  costal  band  on  the  fore  wings,  which  thickens  beyond  themidc)  l^ev 
and  has  a  wbilish-grey  streak  at  the  apex,  other  markings  same   ^^ 
in  the  male  but  more  distinct ;  there  in  sometimes  a  whitish  mm^M^k 
above  the  reniform  spnf,  and  in  sonic  specimens  the  costal  bonJfT  cuf 
the  hind  wings  below  m  pale  yellowish  grey. 

Expanse  of  wings  I J  inch* 
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Sab.  Nilgiri  HUls,  6700  feet,  July  and  August  1887.  Nine  males 
and  six  females  received  from  Mr.  Hampson. 

From  the  allied  H.  longxpennis  this  species  difiPers  in  its  shorter 
fore  wings,  which  are  darker  in  colour,  uniform  in  tint,  and  do  not 
show  any  of  the  speckled  appearance  of  that  species. 

RhTNCHINA  ERBMIALIS,  U.  Sp. 

Male  and  female  of  a  uniform  dirty  sandy  greyish-buff  colour  ; 
palpi  thickly  speckled  with  minute  brown  and  black  atoms ;  shaft  of 
the  antennee  very  minutely  marked  with  whitish,  ciliated  in  the 
male,  hairs  whitish,  simple  in  the  female ;  head  and  thorax  thickly 
and  minutely  irrorated  with  white,  in  some  specimens  more  so  than 
in  others ;  fore  wings  with  a  faint  grey  mark  at  the  end  of  the  cell, 
and  a  fdnt  grey  streak  from  just  behind  the  centre  of  the  hinder 
margin  to  the  apex,  more  apparent  in  the  female  than  in  the  male  ; 
costa  with  some  white  marks  towards  the  apex,  costal  line  slightly 
darker  than  the  rest  of  the  wing,  marginal  lunular  line  to  both  wings 
brown,  with  minute  whitish  dots  on  the  veins  only  sometimes  visible ; 
fringe  broad,  whitish,  marked  with  grey  patches,  and  the  whole  sur- 
face of  both  wings  indistinctly  marked  with  whitish  and  greyish 
longitudinal  streaks,  which  are  only  apparent  under  the  glass. 

Underside  paler,  shining,  with  the  longitudinal  streaks  more 
apparent,  otherwise  unmarked. 

This  is  a  purely  desert  moth  taken  in  sandy  scrub,  and  has  so 
much  the  appearance  of  the  sand  in  which  it  is  found  as  to  be  invi- 
sible to  the  naked  eye  when  settled. 

Expanse  of  wings  A  inch. 

Rab.  Hydrabad,  Kotree,  Jerruck,  Baraji,  Tatta,  all  in  Lower 
Sind.     Taken  in  February,  March,  and  April,  1886. 

Distinguished  from  all  other  described  Indian  species  of  this  genus 
by  ita  uniform  greyish-bufip  colour. 

HERMINIIDiB. 

Aginna  levicula,  n.  sp.     (Plate  XLIII.  fig.  14.) 

Male  and  female  of  a  uniform  brownish  fawn-colour ;  fore  wings 
irrorated  with  brown  atoms,  a  brown  mark  at  the  end  of  the  cell  and 
three  transverse  indistinct  brown  lines — first  antemedial  sinuous, 
slightly  curving  outwards ;  second  and  third  postmedial  and  discal 
dentated  outwards,  rather  close  together,  and  widely  separated  from 
the  first ;  second  also  outwardly  curved ;  third  nearly  upright,  with 
faint  yellowish  dots  on  the  points  of  the  dentations,  also  a  marginal 
TOW  of  small  black  lunules. 

Hind  wings  slightly  paler,  more  especially  so  towards  the  costa, 
otherwise  unmarked. 

Underside  of  a  uniform  pale  brownish  fawn-colour,  a  brown  mark 
at  the  end  of  the  cell  in  both  wings,  and  two  outer  brownish  lines 
edged  outwardly  with  pale  yellowish  grey  across  both  wings,  more 
distinct  on  the  hind  wings ;  legs  with  brown  streaks  on  the  sides. 

Expanse  of  wings  1^  inch. 
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JIal/,  Solun  (Simla),  September.    Three  examples  (torn  the 
Cftptahi  K^^ecl's  cnfleeuou. 

From  ji*  robu^talis  i\m  species  tliffers  in  having  the  outer  li 
un  the  fore  wing  cleiiticulnted,  anil  the  outer  line  on  the  hiod  wia, 
barely  visible  abovej  but  well  defiued  on  the  umlerside, 

PXRALES. 

P  Y  R  A  L  I  D  ^. 

Stemmatofhora  foliata,  n*  sp,     (Plate  XLIV*  fig,  5.) 

Antciinn?,  pnlpi,  head,  and  collar  nchreous  grey  ;  body  and  wine: 
browuish  fawn-colonr,  tinged  witlj  pale  ochreous  and  irroraied  "mtr- 
filaty  grey  atoms  \  fore  wings  much  dwker  than  the  hind  wing^i  hii™ 
wings  paler  towards  the  base;  fore  wings  with  a  brown  i^j^iot  at  th^ 
end  nf  the  cell,  and  both  wings  crossed  by  two  wary  brown  Hues- 
first  from  costa  one  third  from  baie,  and  the  other  from  costa  oi 
third  from  apejCj  both  meeting  in  a  rounded  form  close  to 
"libitominal  margin  of  the  hind  wings  at  its  centre,  the  outer  Im 
edged  outwardly  with  pale  ochreous  grey,  the  inner  line  only  f'amiL 
vifiihle  in  the  hind  wings  :  cilta  ochreous  grey  interlined  with  brow 

Underside  pale  bronzy  grey  irrorated  with  grey  atoms;  wioj 
shining;  veins  prominent,  spot  a  I  the  end  of  ceU  in  fore  wiugs  an 
outer  line  of  both  wings  prominent. 

Expanse  of  wings  l^^g  inch. 

MaL  Nilgiri  Hills/ 6700  feet,  June  1887-     Four  examples  fj 
Mr.  ifampson. 

Allied  to  S.  mhicalii^  Ledererj  of  Ceylon,  the  type  specimen  a 
which  lias  been  compared  with  the  present  species.     S.   ri^cafis  i 
a  smaller  insect  and  more  robust^  with  somewhat  diflVrently  i 
transverse  lines. 


PyRALIS  DULClCULAiaS,  n.  Bp. 

Body  and  wings  of  a  pale  uniform  reddish  colour,  one  exam 
is  tinged  with  greenish  ;  abdomen  with  four  or  five  lower  segtnen 
brown  bands ;  fore  wings  wiih  the  costal  hne  spotted  with  black  m\ 
yellow  ;  a  black  spot  at  the  end  of  the  cell,  and  two  ne^irly  npri^'l^ 
slightly  sinuous  white  lines— first  anteniedral  inwardly  bordered  wJl'^ 
brown,  llie  second   discal  extending  from   the  hinder  angle  to  tl^^ 
cost  a   less   than  one  third   from  the  apex,   and  outwardly  borderc— 
with  brown,  and  the  space  between   the  Hues  is  paler  than   the  rt^ 
of  the  wing.    Hhid  wings  slightly  darker  than  tlie  fore  wing^^  whid^^ 
towards  the  costa,  a  white  outwardly   curved  line  jtist  beyond  th^ 
njiddle,  bordered  with  brown  on  both  sides  and  which  stops  on  iL  ^ 
whitish  costal  space,  and  has  a  large  brown  spot  where  it  toueh-^ 
the  hinder  margin. 

Underside  paler,  shining,  markings  obscure ;  lep  reddish,  fore  k\ 
with  black  and  yellow  bands  above. 

Expanse  of  wings  ^  inch. 

ilttl/.  Mahablesliwar,  May  1887.     Three  examples. 

Nearest  to  P.  platifmitris,' B^^l^r,  from  which  it  differs  in  tt<  «■ 
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form  reddish  colour,  P.  platymitris  being  dark  brown  with  pale  cen- 
tral bands.  In  P.  dulciculalis  the  band  on  the  fore  wing  is  broader 
and  of  uearlj  the  same  reddish  tint  as  the  base  and  outer  border. 

ZoNORA,  noT.  gen. 

Male  taid/emale.  Fore  wings  long,  narrow,  exterior  margin  convex, 
slightly  obhque,  posterior  margin  oblique  towards  the  base ;  palpi  of 
the  male  long,  depressed,  twice  the  breadth  of  the  head,  thick  at  the 
base  and  curving  to  a  very  fine  point  at  the  tip,  of  the  female  very 
short,  also  depressed,  pointed  at  the  tip  and  not  so  long  as  the 
breadth  of  the  head  ;  antennae  of  the  male  bipectinated,  of  the  female 
simple  but  rather  thick,  basal  joint  of  male  straight  and  of  uniform 
width ;  cell  of  fore  wing  in  male  extending  two  thirds  the  length, 
first  subbasal  branch  starting  at  about  one  fourth  before  end  of  cell, 
second  close  to  the  end,  third  trifid,  sixth  contiguous  to  base  of 
third,  discocellular  not  visible  ;  lower  median  at  nearly  one  fourth 
before  end  of  cell,  submedian  slightly  recurved ;  hind  wing  rather 
broad,  exterior  margin  and  anal  angle  rounded  ;  cell  more  than  half 
the  length  ;  costal  and  subcostal  running  close  together  to  end  of 
cell,  subcostal  two-branched  ;  discocellular  bent  acutely  inward, 
radial  from  near  lower  end ;  lower  median  from  nearlv  one  third 
before  end  of  cell ;  submedian  and  two  internal  veins  wide  apart. 

Allied  to  the  genus  Hypotia. 

ZoNORA  OPIPARALI8,  u.  sp.     (Plate  XLFV.  fig.  11.) 

Male  and  female.  Top  of  head  and  front  of  thorax  white ;  thorax 
and  fore  wings  reddish  brown,  with  a  pale  greenish  bronzy  tinge,  a 
white  stripe  on  each  side  of  the  thorax ;  palpi  and  antendee  grey ; 
fore  wings  with  a  subcostal  white  stripe,  a  white  streak  at  the  apex ; 
five  lai^e  white  spots,  one  at  the  middle  of  the  base  bending 
down  on  to  the  hinder  margin,  the  second  diamond-shaped,  in  the 
centre  of  the  wing  before  the  middle,  the  third  long,  ovate  and 
medial  just  below  the  subcostal  stripe,  the  fourth  curved  upwards 
exactly  below  the  third  and  close  to  the  hinder  margin,  and  the 
fifth  lon^,  ovate,  and  just  above  and  in  front  of  the  fourth,  with  its 
outer  end  touching  a  white  submarginal  line  of  spear-shaped  marks ; 
fringe  brown,  with  white  marks.  Hind  wings  greyish  white,  with  a 
submarginal  central  dentate  brownish  line,  and  with  the  marginal 
border  brownish,  the  brown  colour  at  the  apex  and  central  portion 
running  into  the  white  fringe  of  the  wing. 

Underside  greyish  white,  with  the  markings  on  the  upper  portions 
of  the  fore  wings  showing  through  the  wing. 

Abdomen  grey,  with  one  or  two  white  segmental  bands  at  the 
base ;  body  and  legs  below  grey,  without  markings. 

Expanse  of  wings,  d  1,  $  \-^(^  inch. 

Hab.  Lower  Sind.  Hydrabad,  I  S  >  April  1886  ;  Juda,  1  $ ,  Feb- 
marv  1886  ;  and  Kipra,  1  $ ,  February  1886. 

Allied  to  Z.  coneatenalis,  from  Syria,  which  has  somewhat  simi- 
larly disposed,  but  differently  shaped,  markings  on  the  fore  wings. 
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BOTYDIDA. 

NosoPHORA  LYMPHATALis,  D.  sp.     (Plate  XLIY.  fig.  7.) 

Top  of  the  head  yellow  ;  anteanse,  body,  and  wings  of  a  UDiform 
chocolate-brown ;  fore  wiogs  with  a  large  angular  space  in  the  middle 
yellow,  bordered  by  a  dark  brown  line,  the  apex  of  the  angle  extend- 
ing downwards  to  the  snbmedian  vein ;  a  brown  line  closing  the  cell 
within  the  yellow  patch,  and  a  yellow  subcostal  round  spot  halfway 
between  the  triangular  patch  and  the  apex  of  the  wing.  Hind  wing 
with  a  large  central  lobate  semihyaline  white  patch,  also  bordered 
by  a  dark  brown  line ;  thb  patch  is  ear-shaped  outwardly,  straight 
on  its  inner  side,  with  a  streak  extending  some  way  downwards,  fringe 
of  both  wings  interlined  with  whitish. 

Underside  paler  ;  wings  marked  as  above  ;  pectus  and  1^  white, 
legs  marked  with  brown  at  the  joints. 

Expanse  of  wings  1^  inch. 

Hab.  Sibsagbor.  Three  examples  received  from  the  Indian 
Museum. 

Differs  from  N.  chiromalis  in  the  medial  costal  patch  on  the  fore 
wing  being  very  large  and  triangular  in  shape,  and  in  the  hind  wing 
having  a  constricted  white  central  spot. 

AsOPIDiB. 

Danaga  pcui^talis,  n.  sp. 

Body  and  wings  above  dark  brown ;  top  of  the  head  and  collar 
yellow  ish  ;  thorax  with  a  yellow  band  behind ;  abdomen  with  a  yellow 
band  on  second  segment ;  wings  with  a  pale  yeUow  band  one  third 
from  the  base,  which  is  broader  and  more  diffuse  on  the  hind  wings ; 
fore  wings  writh  a  large,  subcostal,  almost  square,  pale  yellow  spot  jost 
before  the  middle,  and  a  smaller  angular  pale  yellow  costal  spot  one 
third  before  the  apex,  and  another  yellow  spot  on  the  outer  margin 
near  the  hinder  aiig^e.  Hind  wings  with  the  costa  broadly  whitish. 
Underside  paler,  markings  as  above. 

Expanse  of  wings  -j^  inch. 

Hab.  Andaman  Islands.  Six  examples  received  from  Indian 
Museum. 

From  D.  coneisalis.  Walker,  thb  spedes  differs  in  the  fore  whig  in 
having  a  prominent  quadrate  spot  on  the  middle  of  the  costa,  a 
triangular  spot  before  the  apex,  and  a  less  defined  transverse  sub- 
basal  band,  which  latter  also  extends  across  the  base  of  the  hmd  wing. 

SPILOMELIDiB. 

Nausinob  euroalis,  n.  sp.     (Plate  XLIY.  fig.  12.) 

Body  and  wings  violet-grey  ;  abdomen  extending  one  third  below 
the  hind  wings,  with  white  segmental  bands ;  fore  wings  with  five 
equidbtant  bands  of  pure  white,  long,  latitudinal,  curved  spots  bor- 
dered with  brown — first  basal,  second  subbasal,  third  antemedial, 
composed  of  one  long  spot,  each  running  do¥mwards  from  near  the 
coeta,  fourth  and  fifth  discal  and  subapical  composed  of  two  long 
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^^  Spots  oacli  from  below  the  cosla  ;  the  second  spot  of  the  fourth  li»e 
ruas  uijiwsrclii  from  the  hii^drr  murgin  near  the  angle  ;  the  atcimd 
spat    of* the  fifth  line  ailjoins  tiie  long  spot  nbore  it. 

1\I  i  tT d  wingt  with  neaHy  the  bnsal  halT  white  and  semihyaline,  with 
fl  riole  t-grey  band  ticro&s  the  middle  of  the  cell ;  the  division  between 
the  ^wlnite  and  violet-grey  portions  of  the  wing  informed  by  a  siuiions 
bra\w^n  Ijne^  and  there  is  in  the  *^iolet*grey  portion  a  discal  irregukr 
ban €3  of  four  long,  wbtte,  curved  spots  ol  the  satiie  shape  and  kind  as 
the  B|.*c3ts  on  the  fore  wings* 
^^  UTi^derside  much  paler,  with  the  markings  as  above. 
^B     E-x.  psiuse  of  wings  1  ^^^^  inch. 

^^     Eta.b,  Sihsttghfir,  six  examples  received  from  the  Indian  Museum. 
Sik  Hi  rm^j  ti*^o  examples  received  Oom  Mr.  Irvine. 

131:1=1^,^1^  from  N.  nepik  in  the  dark  violet 'grey  colour  of  the 
wm^s  ^  which  iu  iV.  neptU  are  yellow)  and  in  all  the  uiurkingB  being 
narro-w^er. 

S"^:r»«c?LEftA  ^KMORALiB,  n,  sp.    (Plate  XL1V<  fig.  0.) 

t***l^  yelloWj  irrornted  with  chocolate  atoms  ;  back  of  the  head  and 

ihofa,:^     with   some  chocolate  marks  i  abdomen  silvery,  with  greyish 

!*gTin^iital  bands,  anal  tuft  and  band  and  spots  on  both  wings  choeo- 

iate— r«^^.  (^^^  wings  with  a  costal  subbasal  spot,  and  another  on  the 

bmcio»-    margin  about   one  eighth  from  the   base  ;  a  subbasal  band 

bel^we^*^  these  spots  ;  an  ante  medial  band  wlilchia  continuod  through 

the     liit^](l  wings  to  the  abdominal  niargiu  one  third  from  the  anal 

ii»gie,     and  is  curved  outwardly  on   the   fore  wings  ^nd  is   nearly 

iiTaj^l^^  on  the  liind  wings;   an  upright  slightly  curved  diacal  baud 

also  otti  the  fore  wings,  winch  runs  from  the  costa  near  the  npex  to 

*  5    **iijdiT  angle,  and  runs  from  thence  inwards  in  two  curves,  and 

Joius   ^^^^  antemtdial  line  oji  the  hinder  margin  ;   there  is  also  a  hnm- 

^  Urie  at  the  end  of  the  cell,  a  marginal  band  on  both  wiugs^  which 

-m'^'^tfc tinned  a  little  round  the  apex  of  tore  wings  ;  at  the  centre  of 

*    *nargiu  of  the  hind  wings  i^  a  spot  from  which  a  band  runs 

^P   to     tbe  centre  of  the  anteniedial  band  in  that  wing,  and   another 

^_  ■**!.  runs  up  from  the  same  spot  io  two  zigzags  to  the  costa  of  the 

l^^l?  at  one  third  from  the  apex ;  cilia   in  both  wings  pale  yellow* 

^t^sec'ted  bv  a  clearly  defined  chocolate-coloured  line. 


^^  uderjiide  paler,  with  the  bands  showing  through, 
'^■^panse  of  wings  f^  inch. 
t^\^^^^*  Soluu  (Simla).     One  example  of  this  very  pretty 
^  ^  by  Captain  Reed,  has  been  in  my  collection  for  years. 
(^  7^^  STualler  insect  thanS*  muUiUneaiis^  with  well-defined,  transverse 
^^"liiijgs,  and  without  the  intermediate  parallel  denticulated  lines* 


species, 


I 


Hyi>hqcampid^. 
-^"ivohocampa  s1mplal1b}  u.  sp. 


%\^    ^^'liite,  irrorated   with  ochreous  grey  ;   antenna,  palpi,  head,  and 
^*  •^ax  oehreous  ;  abdomeu  greyish  white,  with  ochreous  bauds. 

I' ings  with  greyish  ochreous  lines  and  marks  i  fore  wings  with  a 
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dat  witldn  tbe  cell,  a  lunule  at  the  end  of  it^  an  intermedial  baud  or 
thick  ItDc,  tli|^htlj  obliquet  act  touching  the  costA,  a  medial  bandt 
which  bends  outwardly  at  it^  centre  and  then  runs  up  to  the  eoitt 
at  one  third  from  tbe  &peit,  a  sub  marginal  band  and  a  double  mar* 
giual  line  so  close  together  as  to  leave  the  white  between  like  lub- 
mnrginal  spots;  eostal  Hoe  ochreous,  fringe  ocbreous  witb  vhite 
uiarka.  Hind  win^  with  a  dot  at  the  end  of  the  cell,  a  discal  re^ 
curved  band,  a  submargttial  band,  and  marginal  double  bnefiiinikr 
to  those  in  the  fore  wings;  fringe  also  sitnilar  to  that  in  the  fore  wiiigt 

Underside  with  the  wings  as  on  upperside  i  body  aud  tr|i 
ochreous  grey,  unmarked. 

Expanse  of  wings  y^^  inchi 

Hub.  Lower  Sind,  One  specimen  taken  at  Karachi,  OctobcT 
J 88,%  and  fire  at  Hyderabad  in  April  ISB6. 

Distinguishable  from  other  described  Indian  species  of  E^^f¥ 
campa  by  the  well-defined  ochreons  lines,  which  are  contiuiitHii  « 
both  iiinga. 

KaoDoN£UBJt  ALBATA1.IS,  u.  sp,     (Plate  XLIV.  6g9.  1,  2p) 

Male  and  female,  Anteim^  brown  ;  head^  thorasc,  abdomen,  lUJO 
wings  pure  silky  wbitpj  costal  line  of  fore  wings  witb  pale  retywD- 
brown  marks,  and  the  whole  surface  of  both  witigs  cohered  mtb  pw^ 
reddish-brown  transverse  reticulalions,  the  reticnlatioua  being  vR<*^^ 
sparae  on  the  inner  portion  of  tlie  hind  wine^s ;  one  male  tpccitn^^ 
from  Nurth  Kanara  has  a  Tcry  small  deep  black  mark  at  the  *i>'=''^ 
of  fore  wings* 

Underside  same  as  above ;  legs  wliitCj  with  brown  stripes ;  t*^*^ 
brown,  with  while  hands. 

Expanse  of  wings,  <J   \^t  ^  I  i  inch.  . 

IlaL  Foona,  1   6,  Jnly  1887  fNorth  Kanara,  I    J,  June  l^^^ 
from  Mr.  Wise  j  lUipur  (C,  P*),  1   $  from  Mr*  Betbam* 

Somewhat  allied  to  R.  sfngatuta,   Felder.     The  fore  wiaga 
longer  and  narrower,  the  markings  on  both  wings  being  more  sletJ' 
and  like  fine  lacework  disjjosed  unitorrnly  over  the  wings. 

C  R  A  M  B  1  D  £* 
SURATTHA  HREMIALIS,   n.  Sp, 

Male  m^d/vmale  of  a  drrty  sandy  grey  eolonr  j  hind  wings  wbil*^  ^ 
towards  the  basCj  cost  a,  and  hinder  margin  ;  abdomen  with  ^^l 
segmental  bands,  very  long,  extending  for  more  than  half  its  bijs^  *| 
beyond  the  hind  wings ;  fore  wings  with  an  indistinct  diffuse  F^^* 
stripe  from  base  through  the  cell,  bending  abruptly  upwards  to  ^  *^J 
CO  St  a  at  less  than  one  third  before  the  apex,  the  curve  being  n;»rl^  . 
with  darker  grey  in  places,  and  a  grey  shade  just  before  the  }^* 
runs  down  to  the  hinder  margin,  about  one  third  before  the  hioti* 
angle,  the  upward  and  downward  stripes  forming  a  recurved  (ill 
band  edged  with  wbitiah  on  its  outer  side. 

Underside  with  body  and  legs  pale  grey,  unmarked  ;  wingi»  whit** 
each  wing  witb  a  brownish  patch  in  the  disk, 

F  *  of  wings  1^  inch* 
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ffab.  Karachi,  Jimpir,  Tatta.    Two  pairs  taken  in  April  1885-6. 
A  larger  insect  than  S,  albirenalis.  Walker,  and  greyer  in  colour, 
with  but  a  single,  transverse,  ill- defined,  discal,  denticulated  band. 

GEOMETRES. 
EuSCHEMIDiB. 

MiLtoNiA  LucuLENTA,  n.  sp.    (Plate  XLIII.  fig.  3.) 

Deep  black ;  wings  with  some  bright  blue  streaks  near  the  base, 
ifnth  a  bright  orange-crimson  medial  band  across  both  wings ;  on 
the  fore  wing  the  band  inclines  from  the  costa  before  the  middle  to 
the  hinder  margin  beyond  the  middle,  is  nearly  straight  in  its  central 
portion  on  the  outer  side,  but  bends  abruptly  on  to  both  margins, 
and  is  curved  on  its  inner  side;  on  the  hind  wing  the  band  is 
slightly  narrower,  is  slightly  sinuous,  and  extends  from  the  abdominal 
margin,  one  third  from  the  anal  angle,  to  the  end  of  the  cell,  where 
it  is  elbowed  outwardly,  and  there  is  a  small  crimson  spot  between 
the  end  of  the  band  and  the  costa. 

Below  same  as  above  ;  antennae,  head,  body  above  and  below,  and 
legs  black. 

Expanse  of  wings  2^  inches. 

Hab.  Andaman  Islands.    One  example  in  the  Indian  Museum. 

Allied  to  M.  butleri,  Druce,  P.  Z.  S.  1882,  p.  781,  pi.  Ixi.  fig.  4, 
from  Sumatra,  but  dififers  in  the  baud  on  the  fore  wing  being  broader 
and  not  dentate  at  the  end  of  the  cell ;  the  band  on  the  hind  wing  is 
narrow  and  disposed  across  the  middle  of  the  wing. 

ENNOMIDiB. 

Crocallis  bilinbaria,  n.  sp. 

Allied  to  CroeallU  angularia,  Moore. 

Male  and  female.  Yellowish  fawn-colour,  thickly  irrorated  with 
minute,  ill-defined,  blackish  atoms,  which  are  more  or  less  confluent, 
and  form  short,  transverse,  indistinct  strigSB ;  a  blackish  spot  with  a 
white  centre  at  the  end  of  the  cell  in  both  wings ;  a  postmedial, 
brownish,  indistinct  line,  outwardly  edged  with  white,  across  both 
wings,  recurved  in  fore  wings,  slightly  sinuous  in  hind  wing,  and 
an  antemedial,  brownish,  outwardly  curved  Hue  across  fore  wing ; 
this  line  is  not  nearly  so  distinct  as  the  other,  and  is  obsolete  in  some 
specimens ;  a  very  indbtinct,  antemedial,  erect,  diffused  Hue  on  the 
fore  wing.  Hind  wings  paler  than  fore  wings ;  marginal  line  reddish 
brown,  fringe  white ;  scollops  on  fore  wing  (which  are  less  in  the 
male  than  in  the  female)  formed  as  in  C  angularia. 

Underside  paler,  colour  uniform,  markings  as  above. 

Expanse  of  wings  2^  inches. 

Hab,  Kassaoli;  one  specimen  from  the  late  Capt.  Reed's  col- 
lection.    Kulu ;  two  specimens  from  the  Indian  Museum. 

Near  to  C,  angularia,  but  differs  from  it  in  its  colour  and  in  the 
much  less  prominent  transverse  lines,  of  which  the  antemedial  Une 
on  the  fore  wing  is  erect,  straight,  and  somewhat  outwardly  oblique, 
this  line  in  C  angularia  being  outwardly  curved  and  angulated  on 
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close  together ;  and  a  broad  blackish  discal  band,  sinnons  inwardly, 
suffused  outwardlj  towards  the  outer  margin,  and  including  a 
sinuous  whitish  line,  a  black  spot  in  the  centre  of  the  autemediil 
line;  orbicular  represented  by  a  black  dot,  reniform  by  a  suffused 
large  blackish  spot,  outer  margin  with  black  points,  fringe  steel- 
grey. 

Hind  wings  white,  a  broad  black  outer  border,  attenuated  hind- 
wards,  and  without  the  usual  anal  whitish  streak  in  the  band: 
abdominal  border  suffused  with  grey,  marginal  line  brown,  marginal 
points  black,  fringe  pure  white. 

Underside  greyish  white ;  tarsi  brown,  with  whitish  bands ;  wings 
nearly  white,  with  a  broad  blackbh  marginal  band  on  each  wiog, 
diffused  outwardly  to  greyish  on  fore  wings,  and  to  pure  white  on 
hind  wings  ;  fringe  and  marginal  points  as  above. 

Expanse  of  wings  2^  inches. 

Hab.  Rangoon,  June  1888.  One  pair  of  this  fine  species 
received  from  Mr.  Noble. 

This  is  a  larger  insect  than  P.  quenavadiy  the  wings  being  com- 

Earatiyely  longer ;  the  fore  wing  has  similarly  disposed  markings, 
ut  these  are  more  widely  separated.  The  hind  wing  is  less  qua- 
drate in  form,  the  outer  margin  more  rounded,  and  the  mai^aal 
black  band  is  broader  at  its  upper  end. 

OPHIUSIDiB. 

Ophiusa  triangulata,  n.  sp.    (Plate  XLIII.  fig.  5.) 

Blackish  brown,  bands  and  lines  white  ;  fore  wings  with  a  central 
erect  band  slightly  contracted  in  its  centre,  and  irrorated  with  black  ' 
atoms ;  from  the  lower  extremity  of  this  band  on  the  hinder  mar- 
gin a  thick  line  runs  straight  to  the  centre  of  the  outer  margin 
(but  does  not  touch  it),  and  is  angled  from  thence  straight  to  the 
costal  margin,  near  to  but  a  little  apart  from  the  central  band,  thus 
forming  a  complete  and  very  prominent  triangle ;  there  is  also  a 
fine  sinuous  submarginal  line  from  the  hinder  margin  to  the  apex 
touching  the  elbow  of  the  triangle  ;  the  submarginal  space  is  paler 
coloured,  and  many  of  the  veins  are  streaked  with  white,  especially 
so  near  the  outer  margin  ;  marginal  festoon  and  points  black  ;  cilia 
grey,  interlined. 

Hind  wings  with  a  white  fascia  slightly  before  the  middle,  a  thin 
white  streak  at  the  anal  angle,  and  a  thin  white  border ;  marginal 
line  black ;  cilia  grey. 

Underside  pale  dirty  greyish  brown,  with  indistinct  antemedial, 
medial,  and  postmedial  grey  bands,  a  submarginal  sinuous  pale  line ; 
outer  margin  thinly  pale  greyish  ;  marginal  festoon  and  points  black ; 
cilia  grey. 

Expanse  of  wings  1-^  inch. 

Hab.  Karachi,  July  1886.     One  perfect  example  taken. 

Nearly  allied  to  Ophiusa  mirabilisy  Romanoff,  M^m.  L^p.  ii.  pi  4. 
fig.  5  (1885),  from  Transcaucasia. 


1889.]  INDIAN  LEPIDOPTSRA.  415 

PSEUDO-DELTOIDES. 
FoCILLIDiB. 

Thyridospila  virgata,  n.  sp. 

Male  nndjemale  of  a  uniform  yiolet-brown  above ;  fore  wings  of  a 
deep  black,  an  angular  black  patch  on  the  costa  near  the  apex,  a 
blackish  sinuous  transverse  line  at  one  fourth  from  the  base ;  a 
broad  black  band  in  the  centre,  which  is  inwardly  distinctly  defined 
and  outwardly  diffuse,  terminating  in  a  faint  outwardly  curved  sin- 
uous line ;  marginal  line  brown  ;  cilia  brown,  whitish  at  the  base. 

Hind  wing  with  an  antememedial  blackish  stripe,  corresponding 
to  the  inner  edge  of  the  medial  band  of  fore  wing,  a  discal  blackish 
stripe  of  the  same  nature  with  a  short  blackish  shade  immediately 
below  it  near  the  abdominal  border ;  marginal  line  and  cilia  as  in 
fore  wings. 

Underside  of  a  uniform  pale  brown,  a  faint  spot  at  the  end  of  each 
cell,  and  three  faint  outwardly  curved  lines  across  both  wings,  ante- 
medial,  medial,  and  postmedial,  and  close  together. 

Expanse  of  wings  1-j^  inch. 

Hab.  Solun  (Simla),  June.  One  pair  in  good  condition  from  the 
Ute  Capt.  Reed's  collection. 

Smaller  than  T.  $ph(sr%phora :  wings  not  angular  on  the  outer  mar- 
gin ;  pattern  of  markings  similar,  the  precostal  patch  on  the  fore 
wing  prominent ;  the  orbicular  mark  absent. 

PLATYDIDiB. 

Episparis  sora,  Moore,  MS. 

Body  and  wings  above  of  a  uniform  rosy  brown,  irrorated  with 
minute  white  atoms,  very  thickly  so  in  some  parts,  giving  the  wing 
the  appearance  of  being  smeared  with  whitbh,  more  especially 
towards  the  base  and  angles  of  both  wings ;  fore  wings  with  the 
costa  broadly  and  irregularly  ochreous,  marked  on  the  costal  edge 
with  white  and  brown  ;  orbicular  represented  by  a  dot,  reniform  by 
a  pure  white  streak,  inside  of  which  is  a  yellow  angular  mark  ;  lines 
brown,  faintly  edged  outwardly  with  white,  first  at  one  third  from 
the  base,  dentated  outwardly  with  two  teeth,  two  zigzag  sinuous 
lines  rather  close  together  beyond  the  middle,  and  a  straight  discal 
line  from  the  hinder  angle  to  the  costa  near  the  apex. 

Hind  wing  with  only  the  double  line,  the  outer  one  of  which  has 
two  or  three  acute  dentations  opposite  the  produced  angle  of  the 
margin  ;  cilia  on  both  wings  dark  brown,  prominent. 

Underside  paler,  white  irrorations  denser,  making  the  outside  of 
fore  wings  and  nearly  all  the  hind  wings  whitish ;  fore  wings  with  the 
black  orbicular  and  white  reniform  very  distinct,  the  discal  line  also 
distinct  but  slightly  sinuous,  and  inside  this  is  another  sinuous 
tlmost  straight  line. 

Hind  wine  with  a  discocellular  lunular  mark  and  with  the  double 
discal  curved  sinuous  line,  the  outer  one  of  ihe  two  being  regularly 
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male  is  so  thicklj  covered  as  to  almost  hide  the  white  groond-coloar, 
and  to  leave  no  distinguishing  bands  above  or  below ;  the  female 
has  a  subbasal,  medial,  and  a  submarginal  band  across  both  wia^, 
formed  of  patches  and  speckles  closer  together  than  in  the  other 
parts  of  the  wings,  the  submarginal  baud  being  prominently  den- 
tated  in  the  Mhow  example,  especially  towards  the  apex  of  the  fore 
wings ;  head  and  hinder  part  of  thorax  and  tip  of  the  abdomen 
ochreous;  antennae  of  the  male  greyish  ochreous,  of  the  female 
brown,  with  ochreous-grey  bands. 

Underside  much  paler,  with  a  brown  spot  at  the  end  of  each  cell 
in  both  sexes,  the  submarginal  band  prominent  in  the  female ;  front 
of  head  brown,  face  and  pectus  ochreous :  body  and  legs  of  male 
greyish  ochreous,  unmarked ;  of  the  female  greybh  ochreous,  with 
brown  marks  on  abdomen,  in  one  specimen  forming  regular  seg- 
mental bands,  and  in  all  the  specimens  with  brown  bands  on  the 
legs  and  with  brown  tarsi. 

Expanse  of  wings,  <J  2-2|,  2  ^-fV  inches. 

Habi  Mhow,  June  1882,  one  pair;  Poona,  September  18S3,  one 
c^ ;  North  Kanara,  one  c^ ,  June  1886,  one  $ ,  August  1886,  received 
from  Mr,  Wise. 

From  B.  muUipunctaria,  Walker,  this  species  differs  in  its  extremely 
dark  colour,  the  wings  being  densely  mottled,  especially  those  of  the 
male,  and  in  the  ill-defined  transverse  dentated  bands,  traceahle  here 
and  there  only  by  irregular-shaped  ochraceous  patches  ;  these  bands 
in  the  female  are  well  defined  and  are  more  or  less  densely  bordered 
by  black  scales. 

BOARMIIDJI. 

Narapa  breta,  n.  sp. 

Male  nnd  female.  Grey,  tinged  with  pale  pinkish,  the  entire  surface 
of  the  body  and  wings  thickly  irrorated  with  brown  and  black 
atoms ;  fore  wings  with  an  outwardly-curved,  slightly  sinuous  ante- 
medial  black  line,  which  thickens  on  the  costa,  another  black  zignfC 
line,  commencing  at  the  middle  of  the  hinder  margin,  recurved  and 
ending  on  the  costa,  about  one  third  from  the  apex,  marked  with 
black  on  the  angles,  and  thickening  downwards  on  the  lower  part, 
above  which  and  between  the  two  lines  are  some  deep  black  marks, 
forming  a  sort  of  black  medial  interrupted  band ;  a  zigzag  submar- 
ginal whitish  line,  marked  on  the  inner  side  with  black ;  marginal 
festoon  black,  marginal  black  points  and  some  black  marks  against 
the  outer  margin  of  the  wing,  especially  towards  the  apex.  Hind 
wings  with  a  black  band  before  the  middle,  in  connexion  with  the 
medial  black  band  of  the  fore  wing;  a  central,  outwardly-curved  zigzag 
black  line,  and  a  submarginal  whitish,  indistinct,  sinuous  line  and 
marginal  festoon  and  points  as  on  fore  wings ;  fringe  of  both  wingfl 
with  brown  markings  opposite  the  angles  of  the  festoon. 

Underside  pale  pinkish  grey,  thinly  irrorated  with  brown,  with  a 
brownish  spot  at  the  end  of  each  cell,  the  central  lines  showing 
through  the  wings,  and  a  diffused  discal  blackish  band  on  both 
wings,  which  forms  a  large  patch  near  apex  of  fore  wings ;  legs 
pinkish  grey ;  fore  tibia  with  black  bands. 

Expanse  of  wings  l-^  inch. 
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Sab.  Nilgiri  Hflla,  6700  feet,  July  and  August  1887.  Nine  males 
and  six  females  received  from  Mr.  Hampson. 

From  the  allied  H.  longipennis  this  species  differs  in  its  shorter 
fore  wings,  which  are  darker  in  colour,  uniform  in  tint,  and  do  not 
show  any  of  the  speckled  appearance  of  that  species. 

Rhtnchina  erbmialis,  n.  sp. 

Male  and  female  of  a  uniform  dirty  sandy  greyish-huff  colour  ; 
palpi  thickly  speckled  with  minute  hrown  and  hlack  atoms ;  shaft  of 
the  antennae  very  minutely  marked  with  whitish,  ciliated  in  the 
raale,  hairs  whitish,  simple  in  the  female ;  head  and  thorax  thickly 
and  minutely  irrorated  with  white,  in  some  specimens  more  so  than 
in  others ;  fore  wings  with  a  faint  grey  mark  at  the  end  of  the  cell, 
and  a  faint  grey  streak  from  just  behind  the  centre  of  the  hinder 
margin  to  the  apex,  more  apparent  in  the  female  than  in  the  male  ; 
costa  with  some  white  marks  towards  the  apex,  costal  line  slightly 
darker  than  the  rest  of  the  wing,  marginal  lunular  line  to  both  wings 
brown,  with  minute  whitish  dots  on  the  veins  only  sometimes  visible ; 
fringe  broad,  whitish,  marked  with  grey  patches,  and  the  whole  sur- 
fiice  of  both  wings  indistinctly  marked  with  whitish  and  greyish 
longitudinal  streaks,  which  are  only  apparent  under  the  glass. 

Underside  paler,  shining,  with  the  longitudinal  streaks  more 
apparent,  otherwise  unmarked. 

This  is  a  purely  desert  moth  taken  in  sandy  scrub,  and  has  so 
much  the  appearance  of  the  sand  in  which  it  is  found  as  to  be  invi- 
sible to  the  naked  eye  when  settled. 

Expanse  of  wings  -^  inch. 

Hab.  Hydrabad,  Kotree,  Jerruck,  Baraji,  Tatta,  all  in  Lower 
Sind.     Taken  in  February,  March,  and  April,  1886. 

Distinguished  from  all  other  described  Indian  species  of  this  genus 
by  its  miiform  greyish-buff  colour. 

Herminiidjb. 
Aginna  levicula,  n.  sp.     (Plate  XLIII.  fig.  14.) 

Male  and  female  of  a  uniform  brownish  fawn-colour ;  fore  wings 
irrorated  with  brown  atoms,  a  brown  mark  at  the  end  of  the  cell  and 
three  transverse  indistinct  brown  lines — first  antemedial  sinuous, 
slightly  curving  outwards ;  second  and  third  postmedial  and  discal 
dentated  outwards,  rather  close  together,  and  widely  separated  from 
the  first ;  second  also  outwardly  curved ;  third  nearly  upright,  with 
faint  yellowish  dots  on  the  points  of  the  dentations,  also  a  marginal 
TOW  of  small  black  lunules. 

Hind  wings  slightly  paler,  more  especially  so  towards  the  costa, 
otherwise  unmarked. 

Underside  of  a  uniform  pale  brownish  fawn-colour,  a  brown  mark 
at  the  end  of  the  cell  in  both  wings,  and  two  outer  brownish  lines 
edged  outwardly  with  pale  yellowish  grey  across  both  wings,  more 
distinct  on  the  hind  wings ;   legs  with  brown  streaks  on  the  sides. 

Expanse  of  wings  1^  inch. 
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margins  of  fore  wings  whitish,  and  with  the  white  subcostal  mirks 
as  on  the  upperside. 

Expanse  of  wings  1^  inch. 

Hab,  Sikhiro.  One  specimen  purchased  from  Mr.  Paul  Howis, 
and  one  received  from  Mr.  Irvine. 

From  E,  siffnata,  Butler,  this  difipers  in  its  extremely  dark  coloar, 
broader  wings,  the  outer  margin  of  both  fore  and  hind  wings  being 
even,  not  sinuous  as  in  £,  signata*  On  the  fore  wing  the  antemedial 
diffuse  black  line  is  inwardly  oblique,  this  line  in  E.  ngnata  beiag 
erect  and  excurved ;  there  is  no  duplex  medial  transverse  line, 
which  is  conspicuous  in  E,  signala. 

M  ACA  RI  D  i&. 
GUBARIA  SUBALBATARIA,  U.  Sp. 

Male.  Palpi  and  antennae  dull  ochreous ;  head,  thorax,  and  general 
colour  of  both  wings  chocolate-grey  ;  head  between  antennae  ochreous 
yellow,  as  also  is  the  abdomen,  which  has  a  chocolate-grey  dorsal 
stripe,  broad  at  the  base,  and  tapering  to  and  terminating  at  about 
one  third  from  the  apex  ;  all  the  grey  portions  are  powdered  with 
white ;  in  reality  the  ground-coloration  is  white,  but  the  chocolate- 
grey  irrorations  are  so  dense  as  onlv  to  leave  the  ground-colour  show- 
ing through  in  places ;  there  is  a  very  broad  medial  oblique  white 
band  right  across  both  wings,  and  this  band  is  also  thickly  covered 
with  grey  irrorations,  making  it  look  dirty  greyish  white;  the  band 
does  not  quite  touch  the  costa  of  the  fore  wings,  it  has  an  inner  fin- 
uous  grey,  and  a  straight  outer  darker  line,  this  line  being  sometimes 
inwardly  margined  with  pure  white  ;  a  brown  lunule  at  the  end  of  cell 
in  fore  wings,  a  broad  one  at  end  of  cell  in  hind  wings,  a  costal  soi>- 
apical  angular  dark  patch  on  fore  wings  and  one  (sometimes  two) 
dark  distal  streaks  outside  the  band  on  the  hind  wings ;  margiual 
line  brown  ;  fringe  ochreous  grey,  interlined. 

Underside :  body  and  legs  ochreous,  unmarked ;  wings  with  a  broad 
band  as  above,  but  pure  white,  space  inside  the  band  being  also  wbit^, 
marked  with  brownish  and  ochreous  striations,  the  space  outside  the 
band  dark  chocolate- brown,  with  a  whitish  subapical  spot  on  fore 
wings,  and  a  whitish  marginal  patch  on  hind  wings  towards  anal 
angle,  but  this  patch  is  wanting  in  some  specimens. 

The  female  differs  from  the  male  in  being  of  dark  olivaceous-grej 
colour ;  the  palpi,  body  below,  legs,  and  abdomen  above  and  at  the 
aides  are  white  instead  of  ochreous,  there  being  merely  some  ochreous 
colour  in  the  centre  of  the  abdomen  below ;  the  antennte  are  grey 
speckled  with  white,  the  central  broad  stripe  across  the  wings  above 
is  duller,  the  outer  margin  diffuse,  the  straight  line  being  wanting; 
in  the  wings  below  the  outer  third  is  nearly  black  and  unmarked, 
except  for  the  subapical  white  spot  on  the  fore  wings,  the  inner  two 
thirds  is  pure  white,  irrorated  with  purplish  brown,  more  thickly  so 
near  the  base  inside  the  band,  which  is  indicated  by  a  blackish  sii)- 
uous  line. 

Expanse  of  wings  ly^^  inch. 
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Nilgiri  Hills,  3600  feet,  OctoWr  \HH7,  !  ?,  2  <^,  received 
.  Ilampson  and  Mr.  Litidsay  ;  Ntirth  KaiinrK,  one  J  ,  received 
.  Wise. 

51  to  G.  axtnihonora,  but  recognizable  b?  the  entirely  dJiTt^rent 
both  sexes ;  the  oblique  discal  baud  crossing  both  the  winija 
Br,  and  in  the  male  wlmosl  of  the  same  colour  as  the  buse 
r  border.  This  band  also,  in  the  female^  is  ill  ddlucd  and 
'  the  same  colour  as  tlie  other  parts, 

Larentid^. 

LIA  MULTIFARIA,  U.  SJl,       (PktP  XLIV,  fig.  \},) 

and  fore  wings  paleolive-brovtn,  tinged  wiili  pinkisli  ;  collar 
Ise  black,  with  white  bordert^,  ^ome  bkck  [narks  ou  the 
jid  a  dorsal  row  of  blackish  ishort  Btnpes  on  the  abdomen  ; 
js  with  several  deep  black  bands^  some  of  which  are  composed 
every  separate  black  mark  being  comjiletely  ringeil  with  n 
vhite  line  as  follows: — two  black  dots  at  the  base,  fonr,  a 
rer,  alongside,  the  costal  one  largest ;  then  follow  two  more 
black  spots,  with  a  snanlk-r  one  btftween,  and  fiye  spots,  the 
e  the  largest,  then  a  very  broad  tnediiin  band,  which  txjmnds 
and  divides  on  the  median  vtnn,  splitting  into  two  branches 
?  costa,  having  two  STnall  black  spots  on  the  cohta  bftvvecn 
bis  band  is  followed  by  a  snbnpicjil  band  of  thn  e  separate 
lich  are  transversely  long,  the  costal  one  mnuh  the  largest 
ly  excavated  on  its  outer  side,  abo  an  apical  triangular  §po1, 
lall  dot  below  it ;  the  snbapical  band  is  eontintied  to  the 
argin,  in  the  form  of  a  brown  sinnons  line^  where  it  termin- 
two  more  black  spots  :  (he  spaces  between  the  black  bands 
id  with  sinuous  brown  lines  ;  the  median  vein  u  white  and 
it,  cutting  through  the  bands  from  the  base  to  near  the 
irgin  of  the  central  band  i  the  hinder  margin  of  the  wing  is 

wings  grey,  with  an  outwardly  cnrved  Hnuon^  darker  post- 
ne,  and  a  faint  submarginal  whitish  similar  line;  mari^inal 
)th  wings  brownish,  and  the  frii^ge  greyish  yellow,  interlined 
led  with  brown. 

jide  of  a  uniform  pale  olive- brown  ;  a  brown  dot  at  end  of 
;  a  discal,  outwardly  cnrved,  deniated,  hrowii  Itne,  outwardly 

with  grey,  across  both  wings,  a  brown  mark  edged  with 
w  it,  near  anal  angle  ;  marj^nnal  line  and  fringe  as  above, 
se  of  wings  l^  inch. 

Darjeeling.  One  perfect  example  of  this  very  handsome 
lurchased  from  Mr.  Panl  Mo  wis. 

to  C  cervinaria,  but  differs  on  the  fore  wing  in  the  black 
e  medial  band  being  broader  (thi^  band  being  formed  of 
inct  portions,  the  two  npper  divided  iram  the  lower  by  a 
ale  line  extending  alon^  that  part  of  the  median  vein)  and 
ter  narrovr  irregular  band  being  dis^poscd  nearer  the  rmirgin. 
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EUPITHECIA  INFE8TATA,  D.  Sp. 

Fore  wings  very  long,  outer  border  rounded,  slightly  oblique,  costs 
and  hinder  margin  almost  straight ;  abdomen  rather  stout,  long,  ex- 
tending one  third  beyond  the  hind  wings  ;  general  coloration  ciner- 
eous grey,  marginal  line  in  both  wings  brown,  fringe  Taried  snd 
interlined  with  whitbh ;  fore  wings  with  a  prominent  brown  spot  at  the 
end  of  the  cell,  and  both  wings  with  an  indistinct  submarginal 
lunular  whitish  line,  but  in  most  of  the  specimens  this  is  obsolete ; 
hind  wings  paler  towards  the  costa,  with  some  brown  marks  near  the 
anal  border  towards  the  angle. 

Underside  paler,  with  a  brown  spot  at  the  end  of  each  cell,  and  a 
discal  submarginal  faint  line  on  each  wing,  and  some  brown  marks 
on  the  costa  of  the  fore  wings  near  the  apex;  tibia  with  brown 
bands. 

Expanse  of  wings  ^^  inch. 

tiab,  M how,  October ;  Poona  and  Khandalla,  October;  Nilgiri 
Hills,  6800  feet,  June  to  September :  numerous  specimens. 

Somewhat  allied  to  the  European  E,  mitmta^  but  slightly  larger 
and  with  less  defined  markmgs. 

Zerenidjb. 
Abraxas  luteolaria,  n.  sp. 

Ochreous  yellow,  markings  black  :  fore  wings,  costa  with  black 
dots  and  marks,  the  entire  wing  irrorated  with  black  atoms ;  three  sub- 
basal  costal  marks  like  the  commencement  of  bands,  and  two  complete 
bands — one  antemedial  but  Tery  near  the  middle,  the  other  discal ; 
the  first  bent  towards  the  costa,  the  other  nearly  straight  and 
inclining  outwards ;  a  black  rib  within  both  bands  on  each  vein ;  fringe  • 
interlined  with  black,  giving  the  wing  the  appearance  of  a  black 
marginal  line. 

Hind  wings  much  paler  whitish  on  the  basal  half,  the  irrorations 
more  sparse,  and  with  two  bands  corresponding  to  the  two  complete 
bands  of  the  fore  wings — the  first  incomplete,  and  on  one  specimen 
hardly  visible ;  the  other  band  composed  of  a  streak  on  the  hinder 
margin,  and  a  spot  on  each  vein,  forming  a  band  corresponding  with 
the  shape  of  the  outer  margin  :  head  and  body  of  the  same  yellow 
colour  as  the  fore  wings ;  head  and  thorax  with  some  black  dots ; 
abdomen  with  a  dorsal  row  of  black  spots  and  some  on  the  sides. 

Below  the  wings  are  of  a  pale  uniform  dull  yellow,  irrorated  and 
marked  as  above ;  body  ochreous ;  antennae  aud  legs  black. 

Expanse  of  wings  2  inches. 

Hab.  Nilgiri.  Hills.  One  pair,  in  perfect  condition,  received  from 
Mr.  Hampson. 

Nearest  to  the  Darjeeling  A.  irrorataria  (P.  Z.  S.  18(57,  p.  652), 
which  is  a  yellowish  species  with  black  irrorations  on  the  fore  wings. 
A^  luteolaria  differs  in  the  fore  wing  being  more  densely  irrorated, 
and  in  the  male  having  a  well-formed  medial  and  postmedial  black- 
ish band,  and  also  a  maculated  band  on  the  hind  wing,  these  bands 
being  less  defined  in  the  female. 
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Abraxas  poliaria,  n.  sp. 

Male  and  female.    Wings  cinereous  brown ;  both  sexes  sparsely 

>rated  with  orange-yellow  ;  an  ill-defined  dusky  spot  at  end  of  the 

I  in  the  fore  wing,  and  a  less  defined  transverse  discal  and  a  medial 

TOW  shade  on  both  wings ;  the  discal  shade  on  the  fore  wing  being 

^htly  recurved,  the  medial  straight,  and  those  on  the  hind  wing, 

en  apparent,  incurved ;  body  deep  yellow,  spotted  with  slaly  black  ; 

enuse  in  male  thick,  setaceous,  slender  in  female ;  antennae  and 

s  slaty  black. 

Sxpanse  of  wings,  (J  1^,  $   If  inch. 

Hab.  Nilgiri  Hills,  6700  feet.     Four  pairs  received  from  Mr. 

mpson. 

>^earest  to  A,  ditritaria.  Walker,  the  wings  of  which,  in   both 

es,  are  both  densely  covered  with  bluish-grey  strigse,  these  strigae 

Dg  more  or  less  confluent  on  the  fore  wing,  and  in  the  male  en- 

^ly  covering  that  wing :   the  outer  shady  line  on  the  fore  wing  has  a 

ckish  point  on  each  vein.     The  antennae  of  the  male  of  A.  ditri" 

ia  are  slender  and  minutely  ciliated  on  both  sides.     In  A.poliaria 

^  antennae  of  the  male  are  thicker  and  somewhat  flattened. 

\braxa8  ostrina,  n.  sp. 

Male,  Antennae,  head,  body  above  and  below,  and  legs  and  wings 
>ve  and  below  of  a  uniform  dark  violaceous  greyish  black ;  fore 
igs  above  with  a  yellowish  basal  spot,  two  antemedial  and  two  sub- 
cal  costal  yellow  marks  like  short  inward  streaks,  and  a  similar 
itbh  mark  in  the  middle  of  the  abdominal  margin  of  the  hind 
igs,  with  a  corresponding  spot  on  the  costa,  and  a  point  between 
e  the  indication  of  a  medial  line.  Underside  same  as  above,  but  in 
i  of  the  examples  some  of  the  spots  above  and  below  are  absent ; 
id  and  thorax  marked  with  bright  ochreous,  abdomen  with  similarly 
cured  bands ;  below,  there  is  one  ochreous  spot  in  the  centre  of  the 
lomen,  and  some  ochreous  tufts  at  the  base  of  the  legs. 
The  female  differs  from  the  male  in  being  somewhat  paler  and 
iring  the  pale  yellowish-white  costal  marks  larger,  and  in  having 
broad  disjointed  white  band  containing  one  or  two  black  spots 
OSS  the  centre  of  the  hind  wings ;  underside  same  as  uppereide. 
Expanse  of  wings  l-^{r~WV  inch. 

Hab.  Nilgiri  Hills.  Three  perfect  specimens  received  from  Mr. 
mpson. 

Distinguishable  from  all  other  described  Indian  species  by  its  in- 
i^ely  dark  colour  and  peculiarly  disposed  markings. 

Abraxas  todara,  n.  sp.     (Plate  XLIV.  figs.  13,  14.) 

Male  hnd  female.  Yellowish  white ;  head  and  body  yellow,  spotted 
ih  black ;  legs  yellowish  beneath  and  purple-brown  above  ;  antennae 
ick  ;  fore  wings  sparsely  speckled  with  dark  purple-brown  and 
:h  five  large  equidistant  patches  on  the  costal  border,  the  latter, 
[repting  the  basal  patch,  are  more  or  less  confluent,  with  a  trans- 
rsely    disposed  irregular-shaped  medial  and  discal  patch  ;   cilia 
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alt^mftt^  with  pnrple-brown ;  hind  wing  whiter  than  the  fore  wing, 
speckled  with  grej-browD,  and  having  a  grejish-bronn  sabbaflal  and 
a  discal  narrow  fascia,  both  of  which  are  more  or  less  broken  and 
dentated,  dlial  spots,  and  a  spot  at  end  of  all. 

Expanse  of  wings,  S   If,  2  If  inch. 

Hab,  Nilgiris.  Poor  pairs  in  Mr.  Moore*s  collection  and  one  male 
receired  by  me  from  Mr.  Lindsay. 

Nearest  to  J./udaiia^  Gu^n,  Deless.  Voy.  pi.  26,  bat  differs  in 
its  smaller  size  and  in  being  more  numerously  speckled  on  both  wing^, 
also  in  the  irregular-shaped  patches  on  the  fore  wing. 

EXPLANATION  OF  THE  PLATES. 
PutTE  XLIIL 

Fig.  L  Sptiarctia  mmmtra,  $ ,  n.  sp.,  p.  406. 

2.  ^vjopiastts  kampsoui^  (^,  n.  sp..  p.  402. 

3.  MHumia  luntlemta,  n.  «p-tp.  423. 

4.  Miresa  crispa^  n.  Bp.,  p.  409. 

5.  Opkiuta  tn'an^u/a/a,  n.  sp.,  p.  414. 

6.  yotioptera  properta^  <5,  n.  »p.,  p.  400.' 

7.  Caniapuliigomu,  (^,n.m.,^.4IUS, 
a .  J.n.8p.,  p.408. 

9.   TKofea  rara,  n.  sp.,  p.  406. 

10.  £7v«/iM  diuma,  n.  sp.,  p.  412. 

1 1.  Si/»fomijt  vimherUyi,  n.  sp.,  p.  400. 

12.  Parana  fit mosa,  n.  sp.,  p.  406. 

13.  Soinena  ahjeeta^  $ ,  n.  sp.,  p.  405. 

14.  Aginna  levicuia,  cf ,  n.  sp.,  p.  417. 
1.^.  Moa  tHtoluia,  n.  sp.,  p.  404. 

Plats  XLIV. 

Fig.  1.  Tihodoneura  albatalis,  S  t  ^  »p.t  p.  422. 
2. .  $,n.sp..p.422. 

3.  PtfTofkymwus  noblei,  <5,  n.  sp.,  p.  401. 

4.  Pondegmajufn-a,  2,  n.  sp.,  p.  413. 

5.  SUmmaiopkorafoliata,  n.  sp.,  p.  418. 
G.  Syncleranemor(Ui»,n.«j^^  p.  421. 

7.  ^osophora  iympkafaliSf  n.  sp.,  p.  420. 

8.  Phyletis  hortalii,  n.  sp.,  p.  427. 

0.  Vidaria  mult  if  aria,  r\,wp.^  p.  429. 

10.  Spica  UUeola,  (S ,  n.  sp.,  p.  424. 

11.  Zonora  opipara/is,  (^,  n.  ^p.,  p.  419. 

12.  Nau^inoe  enrcndis,  n.  sp.,  p.  420. 

13.  Abraxas  todara^  cf ,  n.  sp.,  p.  431. 
14. ,  $ .  n.  sp.,  p.  431. 


3.  Note  on  Python  curtus.     By  G.  A.  Boulenger. 

[Beoeived  September  13,  1889.] 

(Plate  XLV.) 

It  is  surprising  that  a  large  and  fine  Snake  inhabiting  a  compare- 
tiTi."ly  well-explored  div^trict  should  have  so  long  escnped  detection, 
nn  is  the  case  with  Python  curtus,  of  which  a  specimen  from 
M*4lacca  (figured  on  Phite  XLV.)  is  now   exhibited  in  the  Society's 
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the  mediftn  vein*     In  C,  angulariu  the  dots  on  the  fore  wiugs 
Yery  prominent,  much  larger^  &re  ochreoua  browtt^  and  do  not  foi 

atrigse. 

Spica,  noT*  gen* 

Wings  long,  rather  broad  ;  costa  mncli  arched  at  the  basef  m. 
acute,  exterior  margin  round,  slightly  oblique,  liinJer  margin  archei 
before  the  middle,  ct'll  open,  eitenditig  three  fifths  the  h'Ogth,  cofii 
^ein  running  pariUlel  with  and  close  to  the  subcostal  vein ;  first  uni 
second  subcostal  branches  emitted  together  before  end  of  cell,  tlii 
from  end  bifid  ;  upper  radial  and  third  subcostal  from  the  sanje  rooit-^^ 
and  not  joined  to  the  lat  and  2nd  subcostals;  lower  radials  disoJi^  — 
nected,  2nd  and  3rd  median  branches  from  end  of  median  fein  ^ 
lit  median  branch  at  one  third  from  end  of  mediaa  Tdn,  suhmedi*^*^ 
vein  slightly  curved. 

Hind  wings  about  three  fourths  the  length  of  fore  wings,  Bp&  rac 
not  acute,  exterior  margin  roundly  oblique,  abdominal  margin  ifco 
round,  cell  of>en,  about  half  the  length  of  the  wing,  no  costal  veira, 
subcostal  curved  nf>wards  from  end  of  cell  (which  is  very  brond}a»^<J 
ends  just  below  the  apex,  throwing  a  branch  btdow  at  one  third  fcj^:n 
end  of  cell  and  a  second  from  end  of  cell ;  radial  vein  and  third  iti  a 
second  median  branches  are  emitted  tugether  at  the  end  of  cell  froiiJ 
the  median  vein,  the  radial  vein  curving  up  suddenly  from  the  root  ; 
first  Diedian   branch  and  submedian   vein  as  usuaI,   internil  vcio 
absent;   body  and  abdomen  stout,  latter  extending  to  end  ot  htuQ 
wings ;  head  and  thorax  in  front  with  long  hairs  ;  palpi  stout,  fring^^ 
with  long  hairs  to  the  tips,  slightly  ascending,  but  do  not  reacli  to 
the  vertex  i  antennae  simple,  thicker  in  the  male,  slightly  cilmtftl ; 
legs  stuut,  middle  and  hind  spurs  long  and  stautish. 

This  genua  is  allied  to   CoiotoUf  Felder  (Reise  d.  Nov.  pi.  123- 
%-  28). 

Spica  luteola,  n*  sp,     (Plate  XLIV.  fig.  10.) 

3Iaie  and  female.  Antennse,  [lalpi,  head,  body,  and  fore  wing* 
dull  golden  yellow,  irroraled  with  reddish  atoms;  fore  vmp  with 
the  vein  a  reddiahj  and  with  three  equidistant,  transverse,  outw»r*llj 
oblique,  reddish  lioea — anteinedial,  medial,  and  post  medial ;  thefif^j 
deeply  angled  outwardly  where  the  first  median  branch  is  emitted 
from  the  median  vein,  the  second  almost  straight,  the  third  cur^f*' 
in  its  upper  portion  on  to  the  costa;  a  reddish  streak  at  Ihe  ap** 
faint  indications  oK  a  subbasal  line  and  a  marginal  sinuou:^  liue* 

niud  wings  pale  yellow,  unmarked. 

Underside  of  a  uniform  pale  yellowish  colour^  shining,  widi  ibj 
whole  of  the  inner  portion  of  the  fore  wings  clouded  with  browa*  ^m 
crossed  by  some  indistinct  brownish  bands ;  body  and  leg«  ^^^ 
darker  yellow. 

Expanse  of  wings  1-^^  inch. 

Hah,  Sikhim,  One  male  received  from  Mr.  Elwes^  vA  ^ 
females  purchaaed  from  Mr,  Paul  Mo  wis. 

In  general  outline  this  insect  is  distinguishable  from  €d&^^ 
kumetaria  (Feld.  lieise  d.  Nov,  pi.  1 23*  fig,  28)  by  its  bwger  iriu#» 
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male  is  so  thickly  covered  as  to  almost  hide  the  white  groand-colour, 
and  to  leave  no  distingubhiug  bands  above  or  below ;  the  female 
has  a  subbasal,  medial,  and  a  submarginal  band  across  both  wii^rs, 
formed  of  patches  and  speckles  closer  together  than  in  the  other 
parts  of  the  wings,  the  submarginal  baud  being  prominently  den- 
tat  ed  in  the  Mhow  example,  especially  towards  the  apex  of  the  fore 
wings ;  head  and  hinder  part  of  thorax  and  tip  of  the  abdomen 
ochreous;  antennae  of  the  male  greyish  ochreous,  of  the  female 
brown,  with  ochreous-grey  bands. 

Underside  much  paler,  with  a  brown  spot  at  the  end  of  each  cell 
in  both  sexes,  the  submarginal  band  prominent  in  the  female ;  front 
of  head  brown,  face  and  pectus  ochreous :  body  and  legs  of  male 
greyish  ochreous,  unmarked ;  of  the  female  greyish  ochreous,  with 
brown  marks  on  abdomen,  in  one  specimen  forming  reg:nlar  seg- 
mental bands,  and  in  all  the  specimens  with  brown  bands  on  the 
legs  and  with  brown  tarsi. 

Expanse  of  wings,  S  2-2^,  2  ^A  inches. 

Ifab.  Mhow,  June  1882,  one  pair;  Poona,  September  18S3,  one 
<J ;  North  Kanara,  one  <S  >  June  1886,  one  2 » August  1886,  received 
from  Mr.  Wise. 

From  B,  multipunctaria.  Walker,  this  species  differs  in  its  extremely 
dark  colour,  the  wings  being  densely  mottled,  especially  those  of  the 
male,  and  in  the  ill-defined  transverse  dentated  bands,  traceable  here 
and  there  only  by  irregular-shaped  ochraceous  patches  ;  these  bands 
in  the  female  are  well  defined  and  are  more  or  less  densely  bordered 
by  black  scales. 

BoARMIIDiB. 

Narapa  breta,  n.  sp. 

Male  find  female.  Grey,  tinged  with  pale  pinkish,  the  entire  surface 
of  the  body  and  wings  thickly  irrorated  with  brown  and  black 
atoms ;  fore  wings  with  an  outwardly-cunred,  slightly  sinuous  ante- 
medial  black  line,  which  thickens  on  the  costa,  another  black  zigzag 
line,  commencing  at  the  middle  of  the  hinder  margin,  recurved  and 
ending  on  the  costa,  about  one  third  from  the  apex,  marked  with 
black  on  the  angles,  and  thickening  downwards  on  the  lower  part, 
above  which  and  between  the  two  lines  are  some  deep  black  marks, 
forming  a  sort  of  black  medial  interrupted  band ;  a  zigzag  submar- 
einal  whitish  line,  marked  on  the  inner  side  with  black  ;  marginal 
festoon  black,  marginal  black  points  and  some  black  marks  against 
the  outer  margin  of  the  wing,  especially  towards  the  apex.  Hind 
wings  with  a  black  band  before  tne  middle,  in  connexion  with  the 
medial  black  band  of  the  fore  wing;  a  central,  outwardly-curved  zigzag 
black  line,  and  a  submarginal  whitish,  indistinct,  sinuous  line  and 
marginal  festoon  and  points  as  on  fore  wings ;  fringe  of  both  wings 
with  brown  markings  opposite  the  angles  of  the  festoon. 

Underside  pale  pinkish  grey,  thinly  irrorated  with  brown,  with  a 
broovnish  spot  at  the  end  of  each  cell,  the  central  lines  showing 
through  the  wings,  and  a  diffused  discal  blackish  band  on  both 
wings,  which  forms  a  large  patch  near  apex  of  fore  wings ;  legs 
pinkish  grey ;  fore  tibia  with  black  bands. 

Expanse  of  wings  1^  inch. 
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Hob.  Nilgiri  Hills,  6700  feet,  June,  July,  August,  and  September 
1887;  sixteen  specimens  from  Mr.  Hampson.  Poona,  November 
1887 ;  one  specimen. 

Most  nearly  allied  to  the  Ceylonese  N.  adamata,  Felder,  Reise  d. 
Not.  pi.  136.  fig.  5,  but  differs  on  the  fore  wing  in  the  greater  width 
between  the  antemedial  and  postmedial  lines,  the  antemedial  line 
being  single  (not  doable  as  in  N.  adatnata) ;  the  postmedial  line  is 
less  sinuous,  and  its  lower  end  more  inwardly  oblique ;  on  the  hind 
wings  the  discal  line  is  acutely  sinuous. 

FiDONIDiE. 

Phtubtis  BOREALis,  n.  sp.     (Plate  XLTV.  fig.  8.) 

Antennse  grey,  shafV  pale  reddish  brown  ;  abdomen  grey ;  thorax 
and  fore  wings  reddish  fawn-colour,  a  pale  reddish-brown  dot  at  the 
end  of  the  cell,  a  broad  straight  pale  reddish-brown  discal  band,  with 
irregular  borders,  a  marginal  line,  and  an  indistinct  shadowy  sub- 
marginal  pale  band ;  costal  line  and  hinder  margin  thinly  brownish, 
fringe  reddish  brown. 

Hind  wings  pale  reddish  grey,  a  pale  reddish-brown  dot  at  end 
of  cell,  and  a  broad,  discal,  outwardly  cunred  band,  corresponding  to 
the  band  on  fore  wings,  composed  of  two  diffuse  pale  reddish-brown 
lines,  with  the  space  between  them  slightly  darker  than  the  general 
coloration  of  the  wing. 

Underside  pale  reddish  grey,  with  the  markings  showing  through, 
and  with  the  interior  portion  of  fore  wings  suffused  with  reddish 
brown. 

Expanse  of  wings  1-^  inch. 

Ha6.  Kulu.  Two  specimens  received  from  Mr.  Elwes,  from  Pangi, 
and  one  specimen  from  Col.  Marshall.  The  Pangi  specimen  b  a  little 
redder  than  the  Kulu  specimen,  but  is  otherwise  identical. 

This  species  is  nearest  to  P.  meonaria,  Gu^n^e,  but  differs  on  the 
fore  wing  in  the  transverse  discal  oblique  band  being  broader,  its 
broadest  part  being  the  upper  end,  and  in  its  outer  border  being 
sinaous ;  whereas  in  P.  meonaria  this  band  is  obsolescent  at  its  upper 
end,  its  outer  border  is  even  and  has  a  distinct  red  inner  border. 

Both  wings  have  a  well-defined  spot  at  end  of  the  cell  (not  present 
in  P.  meonaria). 

EpIFIDONIA  AB80NA,  n.  Sp. 

Male.  Of  a  uniform  dark  reddish  purple;  wings  with  the  red 
coloration  showing  in  places ;  fore  wings  with  a  precostallv  angu- 
lated  postmedial  duplex  black  line  and  a  diffused  antemedial  line, 
two  pale  greyish  patches  on  the  costa  before  the  angle  of  the  line, 
a  pure  white  dot  below  the  first  patch  and  three  white  spots  below 
the  second  patch,  two  of  them  large,  one  below  the  other,  the  third 
Tery  small  and  on  the  inner  side. 

Hind  wings  with  a  large  subapical  space  on  the  costa  red. 

Underside  ochreous  red,  striated  with  brown,  some  brown  patches 
on  the  outer  portions  of  the  wings  and  also  in  their  centre ;  hinder 
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margins  of  fore  wings  whitish,  and  with  the  white  subcostal  marks 
as  on  the  upperside. 

Expanse  of  wings  l^  inch. 

Hab,  Sikhim.  One  specimen  purchased  from  Mr.  Paul  Mowis, 
and  one  received  from  Mr.  Irvine. 

From  E,  signata,  Butler,  this  differs  in  its  extremely  dark  colour, 
broader  wings,  the  outer  margin  of  both  fore  and  hind  wings  being 
even,  not  sinuous  as  in  E,  signatoi  On  the  fore  wing  the  anteniedial 
diffuse  black  line  is  inwardly  oblique,  this  line  in  E.  tignala  being 
erect  and  excurved  ;  there  is  no  duplex  medial  transverse  line, 
which  is  conspicuous  in  E,  signata, 

MACARIDiB. 
GUBARIA  SUBALBATARIA,  n.  Sp. 

Male,  Palpi  and  antennse  dull  ochreous ;  head,  thorax,  and  general 
colour  of  both  wings  chocolate-grey  ;  head  between  antennae  ochreous 
yellow,  as  also  is  the  abdomen,  which  has  a  chocolate-grey  dorsal 
stripe,  broad  at  the  base,  and  tapering  to  and  terminating  at  about 
one  third  from  the  apex  ;  all  the  grey  portions  are  powdered  with 
white ;  in  reality  the  ground-coloration  is  white,  but  the  chocolate- 
grey  irrorations  are  so  dense  as  onlv  to  leave  the  ground-colour  show- 
ing through  in  places ;  there  is  a  very  broad  medial  oblique  white 
band  right  across  both  wings,  and  this  band  is  also  thickly  covered 
with  grey  irrorations,  making  it  look  dirty  greyish  while ;  the  band 
does  not  quite  touch  the  costa  of  the  fore  wings,  it  has  an  inner  sin- 
uous grey,  and  a  straight  outer  darker  line,  this  line  being  sometimeB 
inwardly  margined  with  pure  white  ;  a  brown  lunule  at  the  end  of  cell 
in  fore  wings,  a  broad  one  at  end  of  cell  in  hind  wings,  a  costal  sub- 
apical  angular  dark  patch  on  fore  wings  and  one  (sometimes  two) 
dark  distal  streaks  outside  the  band  on  the  hind  wings ;  margiual 
line  brown  ;  fringe  ochreous  grey,  interlined. 

Underside :  body  and  legs  ochreous,  unmarked  ;  wings  with  a  broad 
band  as  above,  but  pure  white,  space  inside  the  band  being  also  wbit<*, 
marked  with  brownish  and  ochreous  striations,  the  space  outside  the 
band  dark  chocolate- brown,  with  a  whitish  subapical  spot  on  fore 
wings,  and  a  whitish  marginal  patch  on  hind  wings  towards  anal 
angle,  but  this  patch  is  wanting  in  some  specimens. 

The  female  differs  from  the  male  in  being  of  dark  olivaceous-grey 
colour ;  the  palpi,  body  below,  legs,  and  abdomen  above  and  at  the 
sides  are  white  instead  of  ochreous,  there  being  merely  some  ochreous 
colour  in  the  centre  of  the  abdomen  below ;  the  antennie  are  grey 
speckled  with  white,  the  central  broad  stripe  across  the  wings  above 
is  duller,  the  outer  margin  diffuse,  the  straight  line  being  wanting; 
in  the  wings  below  the  outer  third  is  nearly  black  and  unmarked, 
e:^cept  for  the  subapical  white  spot  on  the  fore  wings,  the  inner  two 
thirds  is  pure  white,  irrorated  with  purplish  brown,  more  thickly  so 
near  the  base  inside  the  band,  which  is  indicated  by  a  blackish  sin- 
uous line. 

Expanse  of  wings  1^^^  inch. 
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Hmh.  Nilgiri  Hilla,  imm  feet,  October  IHH;,  19,2  c?,  recHved 
from  Mr.  Hftrnpion  ami  Mr*  Ltcdnnj  ;  Ni^rih  KAiinrii,  one$,  received 
from  Mr,  Wi*e. 

Ntaresi  to  G.  xanihonora,  but  recogtitzabk  b^  tbe  entirely  diifereiit 
colour  ill  both  arxes  :  the  obli(|ne  tliscal  baud  crossiug  both  f  b^  win^s 
b  brcKider,  and  in  the  nmie  jtlinost  of  the  SRnie  colour  n»  tlie  bfij^p 
nml  outer  border.  This  band  also,  id  the  female,  is  ill  deOurd  hikI 
r»early  ol  the  same  colour  as  the  other  parts, 

L  a  ft  £  N  T  1 1>  iS* 
CiDARIA  MULTIFARIA,  n.  Sp,       (Pktf  XLIV.  fi^.  Jh) 

Bady  and  fore  wings  pale  olive- brown ,  tinged  with  pinkish  j  colkr 
Mtid  ti'^uloe  blac'k,  with  wbitt  horderst,  t^onie  black  marks  on  Uie 
thiirax,  Qui  id  a  dorBal  row  of  hlarkish  abort  (Stripes  on  the  abdomen  ; 
fote  wixigs  with  several  deep  blaek  ha  mis,  aome  of  which  are  composed 
of  H\iols^  every  Beparate  Idack  mark  being  eomjiletely  ringei^  witfi  a 
pinkifth'wbite  hne  as  follows  : — two  black  dots  at  tlje  bnse,  four,  a 
little  larger,  alongside,  ti  e  costal  one  largest ;  then  follow  two  more 
bai}d»  of  black  splits^  ^ith  a  smalk^r  one  between,  and  five  ^pnls^  the 
eo»ttt]  one  the  largest,  then  a  very  broad  iDedian  band,  which  expands 
upwttrdsi,  atid  divides  on  the  median  vein,  splitting  into  two  brandies 
up  to  the  costs,  having  two  small  blaek  spots  on  the  co^ta  between 
ibeiij  ;  this  band  is  followed  hv  a  snbapical  baud  of  three  separate 
apotei^  which  are  transversely  long,  the  costal  one  much  the  largest 
and  deejdy  e\eavateil  on  its  outer  side,  also  an  a(>ical  triangubir  sjiot, 
mid  a  ^tttall  dot  below  it ;  the  sttbapical  band  is  continued  to  the 
hinder  margin,  in  the  form  of  a  brown  sinuous  line,  where  it  termin- 
ates with  two  more  black  *pots ;  the  spaces  between  the  black  bands 
are  shaded  with  sinuous  brown  lines;  the  median  vein  is  white  and 
promineut,  cutting  through  the  bands  from  the  base  to  near  the 
outer  tiiar>;in  of  the  central  band ;  the  hinder  margin  of  the  wing  is 
grey. 

Iliud  wings  fctey,  with  an  ontwnrdly  curved  sinuous  darker  posl- 
riiedtol  lii^e,  ajid  a  faint  snbmargioa!  whitish  similar  line;  marginal 
line  oa  hotii  wings  brownish,  and  the  fringe  greyish  yellow,  interlined 
and  patched  with  brown* 

Underside  of  a  uniform  pale  ohvc-brown  ;  a  brown  dot  at  end  of 
each  cell ;  a  discal,  outwardly  curvedj  dentnted,  brown  line,  outwardly 
bordered  with  grey,  across  both  wings^  a  brown  n^ark  edged  with 
grey  below^  it,  near  anal  angle  ;  margiital  line  and  fringe  as  above* 

Kx pause  of  wings  lA^  inch, 

Htiit.  Darjeeling.  One  perfect  example  of  this  very  handsome 
ppecTCS-,  purebaijed  from  Mr.  Paul  Mo  wis. 

Allied  to  C\  ctrviuaria^  but  differs  on  the  fore  wing  in  ilie  blaek 
trans verw  mtdial  band  being  broader  (this  band  being  formed  of 
three  distinct  pnrtionst  the  two  upper  divided  from  the  lower  by  a 
dl&tinct  pale  hue  extendi  tig  along  that  part  of  the  meilian  vein)  and 
ill  the  outer  narrow  irregular  band  being  disposed  nearer  the  margin. 
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EuFlTHEClit  INFE8TATA,  U*  Bp. 

Fore  wings  very  btig^  outer  border  rounded,  slightly  oblttjue,  costa 
and  hinder  mnrgia  ahnost  straight :  Hbdomea  rather  stout,  1oq|,  U' 
tt^nJiug  one  third  beyond  the  hhid  wings ;  generftl  coloration  ci^e^ 
eoiia  grey,  marginal  line  in  both  winga  brown^  fringe  varifd  md 
interlined  with  whitish  ;  fore  wiitgs  with  a  prominent  hrowu  sptattk 
end  of  the  c^etl^  and  both  wingis  with  nn  indistinct  atibntargii]*! 
lunukr  whitish  line,  but  in  most  of  tite  speeirnens  this  is  obsolete : 
hind  wings  paler  towards  the  costa,  with  some  brown  marka  n^the 
anal  border  townrdss  the  attgle. 

Underside  paler,  with  a  brown  spot  at  the  end  of  each  cell  und  i 
discal  snbmfirgiual  faint  line  on  each  wing,  and  some  brown  lutrb 
on  the  costa  of  the  fore  wings  near  the  apex;  tibia  with  brown 
bands. 

Expanse  of  wings  -|^jj  inch* 

Hai/.  Mbow,  October ;  Poona  and  Khandalla,  October  j  Nilgin 
Hills,  fiSOO  fecty  June  to  September  :  numerous  specimeua. 

Somewhat  aUicd  to  the  European  E*  mimtu,  but  slightly  Urgfif 
and  with  less  defined  markings. 

Abraxas  luteolaria^  d.  sp. 

Ochreoua  yellow,  markings  black  ;  fore  wings,  costa  with  bhck 
dots  and  niiirks,  the  entire  wing  irrorated  with  black  atoms ;  three  iuw* 
basal  costjil  marks  like  the  commencement  of  band g^  and  twocomplcl* 
bands— oue  anlemedial  but  very  near  the  middle,  the  other  difcal; 
the  first  bent  towards  the  costa,  the  other  nearly  straight  and 
inclining  outwards ;  a  black  rib  within  both  bands  on  each  vein  ;  frin^*? 
interlined  with  blacky  gi^'ing  the  wing  the  appearance  of  a  bl^ck 
nmrginal  line. 

Hind  wings  much  paler  whitish  on  the  basal  half,  the  irrorHdi*^^ 
nvore  sparse,  and  witli  two  bands  corresponding  to  the  two  comfikl*^ 
bands  of  the  tore  whigs-^the  first  incomplete,  and  on  one  s[>ec]nit"i^ 
hardly  visible;  the  otlier  Land  composed  of  a  streak  on  the  biiuif^ 
margin,  and  a  spot  on  each  vein^  forming  a.  band  correspmitliiig  with 
the  shape  of  the  outer  margin  :  head  and  body  of  the  same  jello* 
colour  as  the  fore  wings  ;  head  and  thorax  with  some  black  il^t*; 
abdomen  with  a  dorsal  row  of  black  spots  and  ijome  on  the  sidei. 

Below  the  wings  are  of  a  pale  uniform  dull  ytllow,  i rrp rated  ai>w 
marked  as  above  ;  body  ochreous ;  antennoi  aud  legs  black  * 

Expanse  of  wings  2  inches* 

Hab.  Nilgiri.  Hills,  One  pair,  inprfect  condition,  received  ft^^ 
Mr,  Hampson. 

Nearest  to  the  Barjeeling  J,  irrorataria  (P,  2*  S*  185/,  p*  ^iJ-)* 
which  is  a  yellowish  species  with  black  irrorationis  on  the  fore  wmgs* 
A^  luteolaria  differs  in  the  fore  wjug  being  more  dtnsely  irrorited, 
and  in  the  male  having  a  well-fornied  medial  and  j>ostmediaJ  bUct- 
ish  band^  and  aho  a  maculated  band  on  the  hind  wing^  these  baads 
being  less  defined  in  the  female. 


A  A  RAX  AS  POLtARlA,  n«  Sp* 

Maie  and  female,  ^Vings  cinereous  brown  ;  both  s^xes  ipiirjic^ly 
trromU'd  ffilh  oratjge-yellow  ;  an  ill-JefintHl  dusky  spot  at  end  af  tlie 
ttW  in  the  tore  wing,  and  a  less  defi ikmI  transverse  dncal  and  a  medial 
uarrow  ahade  on  both  wings ;  the  dbcal  jjthade  on  the  fore  wing  being 
fcUghtly  recurTed,  the  niedial  straight,  and  those  on  the  land  wing, 
«hen  apparent,  incurved  ;  bodj  deep  yellow,  spotted  with  slaty  black  ; 
auteunie  in  in  ale  thick,  ietaceouSj  slender  lu  female  i  an  tenure  and 
legs  slaty  black* 

Expanse  of  win gf,  cf   H*   ?   If  inch. 

Hub,  Nilgiri  Hilb,  6700  feet.  Four  pairs  receiFcd  from  Mr. 
U&mpion* 

Neareiit  to  A,  ditritaria^  Walker,  the  wirigd  of  whichj  in  both 
8exe§«  are  both  denselr  covered  with  bluish-grey  strigce,  thesf  utrtgee 
being  more  or  It^as  confluent  ou  the  fore  wing,  and  in  the  male  en^ 
tirely  coi^ering  that  ftlng :  the  outer  shady  line  on  the  fore  wh^g  ha^a 
blackish  point  ou  each  vein.  The  anteunee  of  the  male  of  A.  ditri- 
tuTiu  are  slender  aud  minutely  ciUated  on  both  aides.  In  A.pollaria 
ttie  aiiCvonai  of  the  male  are  thicker  and  somewhat  flatteued. 

Abraxas  ogTEiNA^  n.  sp« 

Male*  Atitennee^  head,  body  above  and  below,  and  legs  and  wigpi 
above  and  below  of  a  uniform  dark  violaceous  greyish  black ;  for© 
wingsi  a  bote  with  a  yellowish  basal  spot,  two  ant  erne  dial  and  two  sub- 
apical  costal  yellow  marks  like  short  inward  streaks^  and  a  !»imilur 
whitish  mark  in  the  middle  of  the  abdominal  margin  of  the  hind 
wingf,  with  a  correspoudiiig  spot  on  the  co;»ta,  and  a  point  between 
like  the  indication  of  a  medial  ltnc>  Utidcrside  same  as  above,  but  in 
one  of  the  examples  some  of  the  spots  above  and  below  arc  absent  j 
hrad  and  thorax  marked  with  bright  ochreous,  abdomen  with  similarly 
coloured  bands  \  below,  there  is  one  ochreous  spot  in  the  centre  of  the 
abdomen,  aud  some  ochreous  tufts  at  the  base  of  the  legs. 

The  female  differs  from  the  male  in  being  somewhat  paler  and 
having  the  pale  yellowish -white  costal  marks  larger,  and  in  having 
a  broad  dii^jointed  while  hand  containing  one  or  two  black  spcts 
aeroiH  the  centre  of  the  hind  wings;  underside  same  as  uppcreide. 

Ex  pa  use  ot  wings  IxO^WV  ^^^'h* 

I! ah,  Nilgiri  Hills,  Three  perfect  specimens  received  from  Mr. 
QampMon, 

Ui-vtinguishable  from  all  other  described  Indian  species  by  its  in- 
teu^rly  dj&rk  culour  aud  peculiarly  disiposed  markings. 

AnnAXASToDARA,  n<  sp.     (Plate  XLIV.  figs.  13,  1-1.) 

Muh  %t%^ftmn!e.  Yellowish  white;  bead  and  body  yellow,  spotted 
with  black  ;  legs  yellowish  beneath  and  pur[ile-brown  above  j  auteniiae 
bbrk  :  fore  wings  sparsely  speckled  with  dark  purple-brown  and 
with  five  large  equidistant  jmtches  on  the  costal  border,  the  latter, 
rxcrpliug  the  basal  patch,  are  more  or  less  confluent,  with  a  traus- 
fi?nely    disposed  irregular-shaped   oiedial  and  discal    parch  j    cilia 
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alternated  with  purple-brown  ;  liiud  wing  whiter  Umn  the  fore  wing* 
speckled  with  grey-brown,  and  bavins;  a  greyiah-brown  aubbnuliod 
B.  di&c^l  narrow  fajsciap  both  of  which  are  more  or  leas  braketi  aud 
detitated,  cilia]  spots^  and  a  tpot  at  end  of  all. 

Expanse  of  wingi,  d   Ifj  2  1 1^  inch, 

Hafj,  Nilgiiis*    Four  pairs  in  Mr-  Moore  s  collectino  and  one  mile 
received  by  me  from  Mr,  Lindsay. 

Neareat  to  J.Jamatia^  Oncrin,  Deless^*  Voy.  pL  25,  but  4lffcr*iii| 
its  amallcrsise  and  in  being  more  numerously  fi[ieekl<^ion  both  wiiigi| 
aliio  in  the  irregnkr'ahaped  patches  on  the  fore  wing. 

EXPLAJf  ATION  OF  THE  PLATED 
Plat*  XLIII. 

Fig-  L  Spifftn^ia  vmm^tt*  9  ♦  ri*  ftp-^  p*  405, 

2.  .V  fdmnp^Hh  cTt  n*  *p,i  p.  4tl2, 
$.   .1.  nirHtii,  n.  »lu  p*  423* 

4.  Mn'^if  r>  f.-^/tt,  n.  a\h,  p*  4tJlJ, 

5,  Opfiitutii.  frifUiffttiahi^  n,  E^p.,  p,  414. 
tt.  I^iitHtpitra  prnperifi^  ^^  ti.  sp,^  p,  400.* 

7.  Caaia  puUiifonii,  ^ ,  n,  ap,^  p.  4U6» 

a '  ^ »  $  .  n,  ep,,  p.  *>8, 

ti   Thmi'Q  rara,  n,  ap.,  p,  408* 

10,  Kltfdtm  fixunttt,  n,  sp.^  p,  412. 

ll»  ^  .  .j^*/vr/*v/*\  n,  fip.,  p.  400, 

12.  i  ^cr,  n/pp.p  p.4^>8. 

13,  ^'  ...... .     ;;  t'/'i/,  J,  IL  ep.,  p.  4tt5. 

14*  jiffinfus  i^vwtdftt  J«  n.  ip.,  p.  4IT> 

Ifi,  ,/&a  inaoltiia,  n.  fp.,  p*  44H. 

Platb  XLIV, 

Fig.  L  li&^dmmfn  aSfoialb^  J" ,  n,  mj.^  p.  -^22. 

2, ,  ?,n.ip.p.422. 

3,  PftTiitk^mmt4  noftm^  ^^ ,  n.  ffp.,  p,  40L 
4*  Panfif^immjubrtti  j^n,  Bp„  p.  413. 
fh  tSfemmntophofftfotiata,  h.  Pp»^  p.  418. 
0.  Si/}ic/fT(i  ftrmoraJis^  n.ip.r  p*  421, 
7-  Arii.VYiAijrri  lymphai^nlih^  n.  i¥p„  p,  420* 

8.  Pfij/k/in  fiffrmiu^  n.  ?p.,  p.  427. 

10,  Hpica  itt/eotit,  <^,  n>  ep,,  p-  JiM, 

IL  Zomtra  opipara/iJit,  J »  n-  fe-p*,  p.  4111* 

12.  I^'fiuitiHw t^foaiis,  n.  sp,,  p,  420, 

13.  Altraxas  tod^ird^  ^,  n.  <p,,  p.  43L 

14.  — =,  $,  n.ffp.,  p.  4:il. 


3.  Note  on  Pjfthon  curiutt.     By  Q.  A,  Boulenokr. 

[Reci^ived  Sapietnber  13^  1889.] 

(Plate  XLV,) 

It  IS  surprising  tliat  a  large  and  fi  nc  Snnke  inbaliiting  a  enmp^ 


^f%* 


tively  ttell-exjilored  di^^trirt  slum  Id   linve  so  long  e^citped  tk-tt€[         ^^^ 
as   is   the  case  with    Ptjthin    ntrfns,   of   which    a    sprcimni  l''*^*! 
Mnlaei^a  (figured  on  l*lale  XLV,)  h  now    exhibited  in  the  Sitclf*  -3^ 
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Reptile-house  ^ ;  and  tbat  it  should  simultaneously  turn  up  from 
several  distinct  localities  is  yet  more  remarkable.  Described  by 
Hubrecht,  in  1879,  from  Sumatra,  it  was  recorded  two  years  later 
from  Singapore  by  Blanford ;  and  I  find  that  the  Python  described 
in  1881  by  Steindachner  as  P,  breitensteini,  from  Borneo,  of  which  a 
young  specimen,  noticed  by  the  late  J.  6.  Fischer,  is  now  in  the 
British  Museum,  is  probably  nothing  but  a  synonym  of  P.  curtus. 
It  is  true  that  Steindachner  mentions  seven  pitted  upper  labials, 
whereas  there  are  only  two  in  P.  curtus ;  but  it  is  very  probable  that 
the  author,  in  his  MS.,  made  use  of  the  figure  2,  which  was  taken 
for  a  7  by  the  printer,  and  that  the  discrepancy  is  merely  due  to 
such  an  error.  If,  on  re-examination,  Steindachner's  typical  speci- 
men should  prove  to  have  only  the  first  two  labials  pitted,  it  may  be 
safely  held  to  be  identical  with  P.  curtus,  the  synonymy  of  which 
would  then  be  as  follows : — 

1879.  Python  curtus,  Hubrecht,  Notes  Leyden  Mus.  i.  p.  244 
(between  Padang  and  Indrapura,  Sumatra). 

1881.  Python  curtus,  Blanford,  P.  Z.  S.  1881,  p.  222  (Singapore). 

1881.  Python  breitensteini,  Steindachner,  SB.  Ak,  Wien,  Ixxxii. 
p.  267  (Teweh,  Borneo). 

1884.  AsjAdoboa  curta^  Snuvage,  Bull.  Soc.  Philom.  (7)  viii.  p.  143 

(Sumatra). 

1885.  Python  breitensteini,  Fischer,  Arch.  f.  Nat.  li.  p.  68,  pi.  v. 

fig.  5  (N.E.  Borneo). 
The  genus  Aspidoboa  was  founded  by  Snuvage  on  the  assumed 
absence  of  prsemaxillary  teeth  ;  but  as  these  teeth  are  present  in  the 
young  specimen  before  me,  I  can  see  no  reason,  in  spite  of  the 
somewhat  aberrant  physiognomy,  for  placing  Python  curtus  in  a 
separate  genus. 

4.  On  some  Points  in  the  Anatomy  of  the  Female  Organs  of 
Generation  of  the  Kangaroo^  especially  in  relation  to 
the  acts  of  Impregnation  and  Parturition.  By  E.  C. 
Stirling, M.A.,  M.D.Cantab.,  P.R.C.S.  Eng.,  Lecturer 
on  Physiology  in  the  University  of  Adelaide. 

[Received  Aagust  28, 1889.] 

Without  claiming  to  be  acquainted  at  first  hand  with  much  of 
the  literature  of  the  subject,  I  am  aware  that  there  has  been  much 
discussion  concerning  the  sexual  apparatus  of  the  Macropodidae. 
The  present  notes  are  a  contribution  to  that  part  of  the  discussion 
that  has  centred  round  the  questions  whether  or  not  an  opening 
between  the  central  median  canal  and  the  urogenital  passages  is  of 
constant  occurrence  ;  and  in  the  second  place  whether  the  embryo  in 
the  process  of  extrusion  passes  through  the  central  canal  or  through 
one  or  other  of  the  lateral  passages. 

*  Preeented  by  Mrs.  Bonsor  (see  abore,  p.  i 
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The  litPtilEre  bearing  on  these  and  other  allied  fwints  has  bfeo 
concise!?  summiiriieci  by  ilessrs.  Lister  and  Fletcher  m  ibe  'Pro- 
ceedinga*  of  this  Sodety  for  1S81,  p,  977,  Tbese  anthora  dw 
tJiti^  iteofd  a  conditiou  of  patency  of  the  aforesaid  opeuin^  iu 
fome  s|iede«  in  which  its  existence  had  not  been  previously  tioird. 
I  olioenre  that  while  '^  no  one  as  jH  seems  to  hatre  had  the  i^ 
fortune  to  find  an  embryo  many  part  of  the  fa^inae/'  ^[essn.  IMtf 
and  Fletcher  nevertheless  come  to  the  following  conclusioii,  which  I 
quote: — **  In  the  rery  early  condition  of  the  Macrt>j»odiiiie  tk 
ntedinu  caniil  is  dosed/'     Apain  they  say : — 

**  In  some  genera,  Tii.  Macr^ptt^s^Hatmaiums,  Fefro^ahilkttoptii 
mnd  Dendf^&^ns  I),  ano}>eningii  fortiied  io  the  median  cauiltogiTe 
pa^jLsage  to  the  young.  This  tnay  take  place  in  early  life  (Nalmaturui)^ 
or  not  till  yonn^  are  about  lo  be  produced  {Ma^ropm)^  Iu  tk 
species  Mn^ropus  major ^  however,  this  opening  may  or  m«y  uut 
catist,  and  the  young  may  be  transmitted  either  through  the  m^^\^ 
or  the  lateral  canaU*' 

For  one  species  of  Kangaroo^  at  least,  this  question  of  the  rotitc 
taken  by  the  embryo  may  be  considered  lettled,  for  I  ha»e  befn  for- 
tunate enough  to  obtfiin  a  specimen  of  the  female  organs  QfOspht^f^f 
er^tescemst  Seh»  which  contain  the  embryo  iu  course  of  traoiit  dovg 
the  passages. 

The  organs  in  question,  haTing  been  extracted  by  unskilled  hanfla] 
were  somewhat  mutilated  lu  the  process^  and  further  the  openitcf, 
a  cook  in  the  camp  of  rabb iters,  being  a  man  of  some  intelligfooe  la^ 
himself  curious  on  tbe  subject  of  marsupial  parturiiiotijmd  comiiietic^ 
BU  examination  on  his  own  account.  Theje  eircumstancei  &m^^^ 
for  the  fact  that  the  specimen  is  not  anatomically  cora|iIete,  the 
lower  part  of  the  right  lateral  cjinal^  a  small  part  of  the  lower  titfemitj 
of  the  lett,  and  almost  the  whole  of  the  urogenital  passage  havtug 
been  cut  away  or  left  behind  in  the  process  of  extraction.  I"  tb 
partial  examination  to  which  the  specimen  bad  been  subjected  hi^te 
It  came  into  my  hands,  the  median  canal  bad  also  hecn  piirtinl^)^ 
slit  up  from  tbe  front ;  and  in  view  of  existing  incisious  I  fouitJ  tt 
convenient  lo  continue  the  dissection  from  this  side  instead  of  (torn  ^^ 
posterior  (dorsal)  a^ipect,  by  which  the  parts  can  be  more  satisfact^JJi^y 
displayed.  Fortunately  the  essential  parts  and  their  reliiUoiiS  t& 
one  another  had  not  been  disturbed,  and  the  following  is  a  brief  uC' 
scriplfon  of  the  specimen,  represented  in  the  acconrpanyiug  driwiig 
(fig.  I,  p,  435)  of  about  tour  fiJtha  of  the  natural  si^e* 

The  embryo,  closely  enveloped  iu  a  thin  amnion,  was  H*  "* 
and  5  mm.  in  the  long»  a ntcro- posterior,  and  lateral  diauietefl  i*" 
spectively  ;  its  anterior  extremities  distinctly  five- partite,  pd  ^^ 
posterior  distinctly  tbree-partiie  andsnialler  than  the  anterior  The 
eyes  just  discernible  as  dart  rings.  It  was  suspended  by  a  ^^^ 
which  was  extremely  attenuated  for  some  little  distaoce  frout  i^ 
point  of  attachment,  though  on  uumvellijig  this  it  was  found  to  o* 
distinctly  membranous  even  at  its  thinnest  part.  The  exact  aKtM 
of  attachment  of  the  cord  to  the  body  of  the  embryo  nuj"0t  « 
stated  with  exactitude  iu  this  specimen,  owing  to  tlie  laceratiou  ^bich 


I 

I 

I 


AffATOMY  OF  THE  KA?rG4t«00. 


435 


femMk  organi  of  Ogphrani^  ofubeKiens  C|  D^ttira!  «£&).  An  explained  m  the 
text,  nearly  the  wholes  of  the  uroiremtJil  paasagie  him  hcon  cut  away,  but  the 
drawn  I  |T  (»how«  the  meclion  caniJi  m.c»  complelply  Intd  open  dung  the  toh- 
trtU  tDedian  line  and  thi3  cub  edgea  piilled  apart,  bj  the  threads  a^^  ^^ 

EmCTgidg  from  the  right  o»  uteri,  r,o,  U  the  umbilical  cord,  u-c,  which 
h  seen  to  pa*"*  alon^  the  medi&u  cunttl.  m**?,  and  to  pincrgc  from  thie  bj*  «n 
opening,  X.  To  the  attf^nuntcd  eitremitj  of  this  cord  is  attuched  th^ 
embryo,  E.  Other  pefereuoei :— r.u^,  l.ttt^  right  und  left  uterus^  the  fortner 
eimBider&bl^  enUrged  aod  piirtiallj  laid  open  ;  Lav,  left  awnrj  i  hi,  bbdder ; 
r.Lc,  /J.c,  ngbt  and  left  Utcral  canjiLi  \  \  t,  brietlefl  pamed  through  th^ir 
cut  eods ;  dt  bHitle  passing  into  urethra  BiTnihvrljr  out  acrosa  just  befuru 
ite  Jemiioation  in  the  urogetiital  pri^im^e ;  r.u^  Lo,  right  and  left  05  uteri ; 
rjitr^  Lur^  ri^ht  and  \^t\  urerers. 

The  openingi  from  the  lat<^rfd  cnnjda  into  the  medUui  am  concealed 
from  riew,  but  were  to  be  found  just  iibi*ve  the  internal  eili'emities  *j(  tho 
liota  f.6i  Lo,  Bulgings  appeiir  at  the  coninienci^mcnt  of  mvh  Interal  diuiili, 
crossed  in  the  aketeh  by  the  same  lines,  r.o  and  /.u,  but  thoro  was  nolhing 
in  aide  to  Bwscount  for  the  swtrllingB. 
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had  taken  place  before  the  specimen  came  to  hand,  to  which  laceration, 
in  fact,  the  above-mentioned  attenuation  of  the  cord  was  due ;  bat 
there  were  dbtinct  traces  of  a  torn  membrane  similar  to  that  consti- 
tuting the  cord  attached  to  the  edge  of  the  umbilical  aperture.  A 
small  coil  of  intestine  protruded  at  the  umbilicus,  and  no  trace  of 
allantois  was  visible  external  to  the  body. 

Following  the  course  of  the  cord  to  its  attachment,  it  is  seen  to 
pass  through  a  well-defined  orifice  of  about  2-3  mm.  in  diameter, 
which  opened  into  the  median  canal.  The  edges  of  this  opening 
were  longitudinally  corrugated.  In  this  median  canal  the  cord  be- 
came thicker,  and  was  visibly  composed  of  a  semi  translucent  tubuUr 
membrane  much  crumpled  longitudinally  ;  in  its  walls  ran  three 
considerable  vessels.  Indications  of  similar  vessels  could  be  traced 
back  into  the  shrivelled  and  attenuated  portion  of  the  cord  next  to 
the  embryo ;  but,  owing  to  the  small  size  of  the  part  of  the  vascular 
system  of  the  embryo  they  communicated  with,  they  could  be  hardly 
distinguished. 

This  tubular  cord  continued  though  the  median  canal,  which  showed 
on  the  internal  surface  of  its  posterior  (dorsal)  wall  a  well-marked 
median  raphe,  rising  in  its  lower  part  into  a  ridge  of  such  prominence 
as  to  mark  off  two  distinct  channels ;  and  proceeding  from  this  median 
ridge  were  conspicuous  transverse  and  oblique  striae,  giving  the  surface 
a  partly  striated,  partly  reticulated  appearance.  The  cord  lay  in  the 
right  hand  of  these  divisions.  The  os  of  each  uterus  opened  into 
the  median  canal  through  a  prominent  nipple-like  projection  only 
slightly  larger  than  that  on  the  left  side,  though  the  body  of  the 
organ  on  the  right  side  was  several  times  larger  than  its  fellow. 
Traced  through  the  os  into  the  cavity  of  the  right  uterus  the  cord 
expanded  into  a  thick  and  much  plicated  membrane,  the  folds  of 
which  dipped  deeply  down  into  corresponding  sulci  of  the  uterine 
lining.  The  two  structures,  however,  were  easily  separable,  there  being 
apparently  no  vascular  or  other  organic  connection  between  them. 

Not  being  able  to  satisfy  myself  as  to  the  exact  nature  of  the 
connection  between  the  cord  and  the  embryo  in  the  above  specimen, 
on  account  of  its  small  size  and  partly  torn  condition,  I  referred 
to  a  larger  specimen  of  an  embryo,  probably  of  Maeropus  major, 
which  I  happened  to  possess.  From  the  absence  of  a  record  con- 
cerning it,  I  am  unable  to  be  positively  sure  either  of  the  species  to 
which  it  belonged  or  of  the  conditions  under  which  it  was  found,  but 
for*  various  reasons  I  have  little  doubt  but  that  it  was  a  uterine 
embryo  belonging  to  the  aforesaid  species.  This  was  25  mm.  long, 
exclusive  of  tail,  and  closely  enveloped  in  a  transparent  amnion  which 
was  reflected  from  the  cord  to  about  an  inch  which  still  remained 
attached. 

The  substance  of  the  cord  itself  was  formed  of  a  close,  tough  mem- 
brane closely  adherent  to  the  edge  of  the  umbilical  aperture,  and  it 
concealed  a  small  protruding  loop  of  intestine.  In  its  walls  ran  three 
vessels,  the  connections  of  which  with  the  fcetal  vascular  sptem  I 
need  not  repeat  here,  as  I  found  them  to  be  exactly  as  descnbed  ny 
Sir  Richard  Owen  in  his  '  Anatomy  of  Vertebrates,'  vol.  iil  p.  719. 
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The  allantois  was  represented  by  a  shrivelled  cord-like  structure  ter- 
miDating  io  a  blunt  club-like  extremity,  lying  alongside  the  other 
constituents  of  the  cord  and  easily  separable  from  them.  This 
allantois  was  continuous  with  the  fundus  of  the  bladder^  from  which 
it  extended  8  mm. 

Along  with  the  question  of  the  route  outwards  of  the  embryo  has 
been  discussed  also  the  route  inwards  of  the  seminal  fluid,  whether, 
in  fact,  this  goes  by  the  lateral  canal  or  by  the  median  canal  when 
this  is  open.  I  am  able  to  throw  some  light  on  this  point  (at  least 
for  Macropus  major)  by  the  receipt  recently  of  a  specimen  of  the 
female  organs  of  an  adult  of  this  species  shot  immediately  after  an 
observed  act  of  coitus. 

In  this  specimen,  which  is  represented  in  the  drawing  (fig.  2,  p.  438) 
about  one  half  of  the  natural  size,  the  lateral  canals  were  enormously 
distended  by  what  proved  to  be  six  and  a  quarter  ounces  (by  weight) 
of  a  viscid  tenacious  mucus-like  substance  containing  abundant  sper- 
matozoa. The  median  canal  was  also  distended  to  a  size  which  would, 
in  its  upper  part,  more  than  contain  two  good-sized  thumbs,  and  which 
contained  some  of  the  same  kind  of  mucus-like  material  as  that  in 
the  central  canals,  the  mass  in  each  being  continuous.  In  its  lower 
third  the  median  canal  narrowed  down  to  a  size  that  would  scarcely 
admit  a  pencil. 

The  opening  between  the  median  and  each  lateral  canal  was  very 
large  and  patent,  admitting  a  large  thumb  easily.      Both  anterior 
(ventral)  and  posterior  (dorsal)  walls  of  the  median  canal  were  no 
thicker  than  stout  parchment,  and  the  internal  surface  of  the  former 
showed  a  distinct  median  raphe,  which,  as  in  the  preceding  specimen, 
rose  into  such  a  well-marked  ridge  in  the  lower  part  as  to  divide  the 
passage  into  two  similar  well-marked  channels.     The  same  striated 
and  reticulated  appearance  of  its  walls  in  the  lower  part  also  existed. 
Between  the  median  canal  and  the  urogenital  passage  there  was  a 
well-defined  but  small  passage  that  would  barely  admit  an  ordinary 
steel  knitting-needle.     Seven  mm.  below  this  aperture,  on  the  an- 
terior (ventral)  wall  of  the  urogenital  passage,  was  the  orifice  of  the 
uretha  (ii,  figs.  2  &  3) ;  and  between  these  two  openings  extended  a 
laterally  compressed  keel-like  projection  (vide  figs.  2  <fe  3,/),  5  mm. 
in  height,  thm  at  its  free  edge,  springing  from  a  base  (6  mm.  long 
&od  3  mm.  wide)  from  the  posterior  (dorsal)  surface  of  the  urethra. 
In  fact  the  urethra  might  be  described  as  piercing  longitudinally  the 
base  of  this  projection.     Both  the  urethral  orifices  and  this  keel-like 
ridge  occupied  a  narrow  ellipsoidal  and  depressed  area  marked  off  by 
•  well-marked  (g,  fig.  3)  ridge  of  correspondin;^  outline. 

Situated  in  the  middle  line,  exactly  midway  between  the  orifice  of 
the  urethra  and  the  joint  outlet  of  the  combined  urogenital  and 
rectal  canals,  was  a  fiat  tongue-like  process  (Y,  fig.  2),  compressed 
dor*o-veutrally  and  pointing  inferiorly  towards  the  outlet  of  the 
Passage.  This  covered  up  a  cul-de-sac,  which  extended  upwards 
antler  it  for  5-6  mm.,  and  with  a  similar  width.  On  the  posterior 
dorsal  surface  of  this  tongue-like  flap  was  another  smaller  cul-de-sac, 
lading  upwards  also  for  about  3  mm.,  and  with  about  the  same 
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Female  organs  of  M<ii*ropm  m^r  {|  natund  $\m). 
!!%•  Qfganti  hnvG  Wn  bid  open  by  a  tfi^rsa/  mediati  incision.  The  two  1*^ 
oanalfl,  IJx,  rJ.c,  are  wsen  enormoualj  distasdod  in  their  upper  pirt*.  /^ 
ujn>L*r  part  of  Ibo  m^diVin  cttnftl,  w»,tf,  ti  also  muoh  disteudtsi  ^^T 
openingH  betwesu  this  and  the  latepil  oaxLala  are  not  ac«n ;  ^^*  P'jjjeft 
the  08  of  the  left  uterus,  t.o  to  tlio  right  oa ;  r^op,  t.m,  right  *^  .^ 
ovarii.  T)is  threiidB.  a,,  a^,  pull  ntunder  the  vndk  of  tLc  lower  P*^  ^ 
ibe  median  canal,  in  whit*b  vnn  ho  Been  the  ridge  ejioken  of  in  tli#t**^  ' 
opening  between  tlto  meihan  canal  tmd  the  urogemtal  postage,  ^;^'f '^ 
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f|,  r„,   the  two  lateral  huheM  of  the  rectum  oomplctelj  *"*/^ 
uainwlj  in  lajing  optni  llie  median  canal  frotu  behind ;  K  ^[  ^^^ 

\wXm  \\\^  u^\vlu^b  m^  iVtft  ri^bt  and  lelt  lateral  eanal*  ^^^ 

ital  pafiaivgc. 
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width.  No  apertures  of  any  kind  could  be  detected  opening  into 
either  of  these  cuk-de-sac  or  any  structure  rudimentary,  or  otherwise, 
in  connection  with  them.  No  trace  of  a  bifid  arrangement.  Structures 
similar  to  this  and  the  preceding  I  hive  neither  met  with  nor  seen 
described,  and  I  leave  their  nature  and  relations  for  further  description 
and  investigation,  this  being  foreign  to  my  present  purpose. 

The  conspicuous  longitudinal  ridges  in  the  ventral  wall  of  the  uro- 
genital canal  described  by  Mr.  Fletcher  (Proceedings  of  the  Linnean 
Society  of  New  South  Wales,  vol.  vi.  1881),  whose  description  I 
have  frequently  been  able  to  confirm,  were  not  in  this  case  very  well 
marked;   still,  two   ill-defined   folds   of  mucous   membrane   were 

Fig.  3. 


in,c 


Enlarged  sketch  of  parts  acfjaoent  to  urethral  orifioe  of  Otphrante 
erubescens,  Sol. 

fiu,  median  canal;  X,  opening  between  this  and  the  urogenital  passage;  u, 
orifice  of  urethra ;  /,  keel-hke  process  extending  between  u  and  X ;  g^  ridge 
marking  off  the  ellipsoidal  space  in  which  u  and /are  situated ;  h,  openings 
of  ducts  of  Bartholin. 


recogoizahle  in  the  positions  indicated  by  him  ;  other  ridges  existed 
still  less  well  marked  and  of  irregular  arrangement. 

Id  the  above  description  I  have  made  no  attempt  to  treat  in  any 
way  exhaustively  the  subject  of  the  anatomy  and  the  homologies  of 
the  female  generative  organs,  and  there  is  much  even  in  these  two 
specimens  which  seems  to  require  further  examination  and  explanation. 
There  seems  also  to  exist  a  considerable  amount  of  variation  in  the 
disposition  and  relations  of  the  various  parts  even  in  closely  allied 
species.  I  present  these  very  important  notes  particularly  with  the 
▼iew  of  throwing  light  upon  the  questions  as  to  which  passages  are 
traversed  by  the  seminal  fluid  and  the  embryo  respectively.       So 
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far  na  tbeae  poinlsjtre  CQUcerfied,  it  seems  clear  thni  iu  Macrapmrn^ 
the  semen  passes  iownrds  by  the  Uternl  catmU,  eveu  wtien  ih^  opeuutf 
into  the  medmn  mnul  exiati^  und  m  OMphrtrtUer  eru6esecm  I  hut  tlie 
embryo  pnssea  out  hy  ibe  mediati  canal ;  but  in  view  of  ibc  tlifliv- 
etices  o(  structure  tt«d  reltttioiis  of  the  diffc^retit  pmris  that  hii^e  Wn 
observed  in  different  geuera  and  speeies,  it  is  not  yet  safe  to  s*y  (hit 
thrse  sUtcinents  coiutitute  a  rule  for  the  whole  of  the  Macropudulr 


1  ^ 
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i«  Cootiibutioos  to  the  Natural  History  of  au  Annelid  of  tbc 
Geuus  Dero,     By  Frank  E.  Beduaro,  M.A.,  F.Z,S, 

I  hare  had  the  opportunity  Inlely  of  obaerFing  the  sesunl  fonn    ^  ^ 
a    speciea   of  Dero,    which    I  identify   with   i>.  perrlen^      A  la-**^  ^ 
niiinber  of  these  Annelids    made  their  appearance  in   some  '^'•'^-^ 
containing  Chara  which  I  received  from  Nle^rs,  Bolton  of  Birmi^  ^^^^. 
ham  ;  at  the  end  of  Angusst  all,  or  nearly  all,  were  iexually  ntatu     ^^^     \» 
As  there  appears  to  be  no  account  of  ihe  reproductive  organs  of  t^'^'^^^ 
worm  extant^  I  think  it  worth  while  to  publish  the  preaent  tiut^ 
Except  as  regards  the  sexual  organs,  they  are  for  the  mo&t  pf 
coofinnatory  of  I'errier, 

The   worms  reached   a  length  of  about  half  an  Inch;  they  we 
extremely  active   in   their  habits^  wriggling  about  very  much  afl^ 
the  faahion  of  a  free- living  Nematode ;  the  enlour  appeared  to  tH" 
naked  eve  of  a  dark  violet  posteriorly  ;  in  front  the  development « 
the  elitellum  and  of  the  seiual  firodncts  produced  an  optu^ue  yellowisl^ 
white  appearance*     The  eggs  could  be  distinctly  seen  und  counte 
with    an   ordinary  hand-lena  ;    they   lie   behind  the    elite  Hum  ; 
uhservcd  the   number  to  be  almost  constantly  three^     I  have  rnau 
no  observations  upon  the  tube,  which,  according  t^  Perrier  ("  Histoir 
natureJle  dn  Dera  ahtusa,**  Arch.  Zooh  exp.  t,  i,  {lf<72)  p*  t>5)  ana 
Btiubfield  (**  The  Natural  Uiatory  of  the  Genus  Dero,^  Journ.  Linn 
8oc,  voh  XX*  ( 1 HHJ)  p.  9 1 )  are  fabricated  by  the  worms.     The  he 
that  they  miike  for  themselves  an  hahitation  of  this  kind  di^linguishe 
the  ^nua  Dero  from  Nais,  to  which  all  recent  writers  concur  hM 
regarding  Dero  na  closely  related. 

The  new  facts  which  are  brought  forward  in  the  present  comumai 
cation  strongly  support  that  view^  of  the  acuities  of  the  worm,  whicf 
may  indeed  now  be  regarded  as  fully  esTablishcd^ 

The   general    at j atomy  of  the  worm  has  heen  described  chieflj:^ 
by    d'Udekem    {'*  Nouvelle    Clnt^aification    dt-s    Annelides  s^tig^r^r— 
abranehes,"  Bull.  Acad.  Hoy.  Bels^e,  t  xxU.  pt*  2»  p,  549  tt  /w^-      ^ 
Perrier  {toe.  cit.),  and  Bo  us  fie  Id  {iot,  ctt).     Stol^  ('•  Dero  S^t^t^^, 
O.  F.  Miiller,  Anatondokaa  histologickastudie/*  SB.  buhni,  Gi»*f  JL  ss, 
IHH5,  p*  65),  in  a  paper  overlooked  by  Bo  us  field  and  otnilted  fh>  mn 
an  otherwise  tolerably  complete  list  of    f>apers  dealing  with  Iknch 
has  contributed  details  of  importnnce,   heh»g  appareittly  the  ISrst  tn 
have  made  use  of  tlie  action  method*     I  refrata  from  atieaip^i'^ 


TtntnJ  wip«ct  of  •piuaU^  tnnturie  DmK 
cp.,  »I>erinat.b&cal  p«res  i  c?  *  ^*^^^  porei. 

finity  of  the  body*  In  the  asexual  form,  on  the  rontraiy, 
jaal  growth  of  ihc  posterior  groups  of  setii'  nfipoArs  to 
1^  trregulririty  m  the  Jis|msjtion  of  Uie  aeta-bnrullesi ;  the 
|l  of  these,  for  example,  in  D,  perrteri  (Bousfidd)  (see 
OOL-  Soc— 1889,  No.  XXX.  30 
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Perrier,  loc.  eit.  pi.  i.  fig.  1)  is  not  clearly  defined.  In  the  sexiul 
individuals  studied  by  myself  the  last  segment  was  only  furnished 
with  the  ventral  bundles  of  setse.  This  character  may  possibly 
prove  to  be  of  specific  value. 

It  is  of  some  importance  to  note  that  budding  and  sexual  repro- 
duction do  not  take  place  concurrently  in  Dero,  since  d'Udekem  bu 
asserted  that  they  do  in  some  allied  forms. 

Among  the  specimens  of  Dero  which  1  examined  were  a  fev 
individuals  which  agreed  in  every  particular  with  the  others  except 
for  the  entire  absence  of  all  traces  of  the  branchial  apparatus.  There 
was,  moreover,  no  appearance  of  any  injury  to  this  part  of  the  body, 
and  the  segments  ended  off  in  a  perfectly  regular  fashion.  I  do  not 
believe  that  these  individuals  were  a  species  of  ^ais  or  any  other 

Fig.  2. 


Clit^lljir  epithelium  of  Dero, 
a.  Showing  granules  in  cells  of  developing  clitellum  ;  h.  Fully  mature  ot% 
surface  yiew ;  c.  Fully  mature  cells shoiiring  crenated  margin, surface  view; 
d.  Section   showing  granular  coagulum  which  accumulates  between  epi* 
theliimi  and  cuticle. 

described  allied  genus,  but  I  hope  to  be  able  to  reinvestigate  the 
point  if  I  succeed  in  keeping  the  brood  of  Dero  alive. 

I  now  pass  to  the  description  of  the  generative  organs. 

Cliiellum, — This  modified  region  of  the  epidermis  was  very  con- 
spicuous in  fully  mature  individuals  by  its  somewhat  greater  opacitj. 
Its  anterior  limits  are  as  nearly  as  possible  bounded  by  the  apertures 
of  the  spermathecBB  (see  fig.  1 ),  posteriorly  it  extends  beyond  the 
5th  seta-bundles ;  the  clitellum  therefore  occupies  three  segments, 
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Nos.  5,  6,  7.  The  cells  which  compose  the  epidermis  of  the  clitellum 
are  much  taller  than  those  which  constitute  the  epidermis  else- 
where; they  are  columnar  in  form  and  loaded  with  granules  to 
such  an  extent  that  the  nucleus  (in  individuals  stained  with  picro- 
carmine)  was  altogether  invisible.  In  a  surface-view  of  a  f^lly 
developed  clitellum  the  cells  often  appeared  to  project  as  shown  in 
fig.  26 ;  the  cells  of  the  clitellum  are  at  first  only  occupied  by  a 
few  highly  refractive  granules,  the  cell-outline  being  very  indistinct 
(fig.  2  a).  In  longitudinal  sections  of  the  clitellum  (fig.  2  d)  the  un- 
itained  cuticle  could  be  easily  seen  ;  very  frequently  the  cuticle  was 
separated  from  the  outer  extremities  of  the  clitellar  cells  by  a  space 
containing  an  amorphous  substance,  which  in  individuals  coloured 
by  picrocarmine  solution  was  stained  deep  pink.  I  regard  this 
substance  as  the  product  of  the  activity  of  the  clitellar  cells,  destined 
probably  for  the  formation  of  the  cocoon ;  its  accumulation  between 
the  cuticle  and  the  epidermal  cells  seems  to  be  remarkable,  even  if 
the  secretion  has  been  caused  by  the  stimulation  of  the  glandidar 
cells  by  the  preservative  reagent. 
SpermatheciB. — There  is  a  single  pair  of  these  organs  situated  in 


Spermmtheca  of  I>ero  in  longiUidinal  section,    ap,  spermatozoa. 

the  5th  segment.  The  apertures  to  the  exterior  arc  placed  on  the 
boundary-line  between  this  segment  and  the  4th,  just  in  front  of  the 
ventral  setee.  These  setae  were  constantly  two  in  number  to  each 
bundle ;  I  did  not  observe  any  variation  in  this  respect  in  a  number 
of  individuals.  The  number  of  setae  in  the  ventral  bundles  of  the 
three  segments  anterior  to  the  fifth  I  found  to  vary  slightly,  although 
usually  three.  Except  as  regards  their  apparently  fixed  number, 
the  setse  lying  behind  the  apertures  of  the  spermathecae  were  in  no 
way  different  from  those  of  other  segments  ;  as  in  the  asexual  form, 
the  dorsal  setae  of  segment  5  and  of  those  preceding  it  are  entirely 
absent. 

The  spermathecse  were  in  every  case  distended  with  spermatozoa. 
The  structure  is  illustrated  in  fig.  3,  which  represents  a  longitudinal 
lection  ;  the  narrow  duct  of  the  pouch  is  lined  with  an  epithelium 
of  tall  cells,  elsewhere  the  cells  of  the  lining  epithelium  are  much 
•mailer. 

All  the  specimens  were  so  fully  mature  that  it  was  no  longer 
possible  to  recognize  the  position  of  the  teMteM  and  of  the  ovaries, 
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On  the  other  hand,  the  Bpcrm-§ac  nnd  ffgp-sae  were  filled  with  th* 
iextul  prcHlucts* 

The  tpfrm-sat^  is  a  aingle  anpatred  structure  extending  ihroogl 
Begments  ^-H  ;  it  was  filTeJ  with  spermatozoa  aud  fumi^bed,  w  i" 
usual  in  the  Niitdomorpha  (see  Vejdovskv,  *  8ystrm  und  Moqjholoa: 
der  Oli^cichaeten,  *  Taf*  iv*  fig.  2,  v.x ;  and  Stole  in  SB.  bohm.  Al 
1887,  p.  143),  with  a  pair  of  rhTthralcally  contractile  vascular  truuk 

The  median  unpaired  egg-sac  lies  behind  tire  sperm-sac,  occupvin 
segments  8-10;  it  contained  2-\  large  ova  with  abundant  joll 
spherules.  The  iliauieter  pf  the  largest  ova  was  Jullj  that  of  ih 
body -cavity. 

The  utria  open  on  to  the  ventral  surface  of  the  body  in  a  li^ 
with  the  openings  of  the  ^permathecae  (woodcut,  fig.  1,  4  j^-^^^^^ 

It  has  been  already  niea tinned  that  there  are  no  aetie  developed 
the  neighbourhood  of  these  orifices ;  tlie  6th  segment,  which  carri 
the  atrial  pores,  possesses  only  the  dorsal  pairs  of  setje.  T 
apertures  of  the  atria  are  larger  than  those  of  the  spermathece, 
rather  more  conspicuous,  for  the  reason  that  they  are  surrounded 
an  area  upon  wbrch  there  are  no  glandular  cells.  The  alriaa 
lined  by  a  columnar  epithelium,  hut  1  could  observe  no  layer  of  Ur 
cells  covering  tliese  organs  exiemally  and  forming  the  strucii^ 
which  has  been  sometimes  termed  prostate.  No  doubt  a  fine  liv^"  ^ 
of  peritoneal  cells  is  present;  but  this  layer  was  not  conspicuiiu^^^ 
developed  as  it  isj  for  example,  in  Bt^larm  (Vejdov&itj^  op,  ct(.  pi  ^ 
fig,  10). 

The  msa  deferentia  appear  to  run  forwards,  and  to  open  bjr 
funnel  into  the  .^th  segment. 


It  is  clear  therefore  from  the  brief  and,  in  some  respects^  incon^ 
plete  account  which  I  am  able  to  give  here  of  the  reproducrii.  , 
organs  of  Deroy  that  this  genus  agrees  in  all  essentials  with  otli^r 
Naidomorphfl*  There  is  no  longer  any  room  for  doubt  tliat  it  hms 
been  correctly  refeired  to  this  fanvily.  The  three  other  genera  in 
which  the  sexual  organs  have  been  described  are  Nais^  Ophii&nms^ 
and  Siylariu.  In  nil  of  these  genital  set^  are  found  upon  IJie  ^iA 
segment.  Dm^o  differs  in  the  absence  of  these  structdrei*  T^*e 
form  of  the  atrium  is  more  like  that  of  Nais  than  Sttjhirm  i  it  Upeni 
off  gradually  into  the  vas  deierens,  while  in  Stifiaria  thtK  n  m 
abrupt  line  of  demarcation  between  atnuut  and  v&s  defercas* 
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6.  Descriptions  of  some  new  Species  of  Sandwich-Island 
Birds.    By  Scott  Wilson. 

[Beoeived  Noyember  2,  1889.] 

Chrysomitridops  S  gen.  iiov. 

Bill  moderate,  conical  aud  sharp  at  the  tip,  with  culmen  nearly 
straight  and  tomia  slightly  cur?ed ;  nasal  membrane  very  small  and 
nearly  covered  with  feathers.  Wing  moderate :  first  primary 
wanting ;  third  and  fourth  nearly  equal,  and  rather  longer  than  the 
second  and  fifth ;  secondaries  slightly  mucronate  at  the  tip.  Tail 
moderate,  forked,  and  rectrices  acuminate.  Feet  slender,  claws  much 
conred. 

Chrysomitridops  CiERULEiROSTRis,  sp.  n. 

Male.  Bill  light  prusdian  blue,  darker  on  maxilla.  Lores  black, 
meeting  below  the  chin  and  in  front,  where  the  black  passes  into 
olive  and  is  succeeded  hy  an  ill-defined  coronal  patch  of  gamboge- 
jellow,  gradually  shading  into  yellowish-olive,  which  extends  over  the 
whole  surface  of  the  sides  of  the  head,  neck  and  mantle,  back,  and 
romp,  but  is  rather  brighter  on  the  last ;  lower  surface  gamboge-* 
yellow,  brightest  on  the  throat,  and  shading  into  olive  on  the  flanks. 
Wing-lining  primrose-yellow,  passing  into  white.  Wing  and  tail- 
quills  blackish  brown,  margined  outwardly  by  olive  and  the  former 
inwardly  by  greyish  white,  while  the  middle  pair  of  the  latter  have 
most  of  the  inner  web  dusky  olive  ;  irides  dark  hazel ;  feet  bluish 
black. 

Obs.  The  bill  is  certainly  stouter  than  that  of  Loxops,  but  less 
powerM  and  straighter  than  that  of  Oreomyza,  and  recalls,  as  does 
the  general  appearance  of  the  bird,  that  of  Chrysomitris. 

At  present  it  seems  doubtful  whether  this  generic  form  should  be 
assigned  to  the  Finches  or  to  the  Honey-eaters ;  the  slightly  covered 
nostrils  indicate  the  latter,  but  the  mucronate  tips  of  the  secondary 
quills  and,  above  all,  the  Siskin-like  song  seem  to  show  a  Fringilline 
affinity. 

Dimensions.  Total  length  4|  inches,  wing  2^,  tail  2,  culmen  *4, 
tarsus  *75. 

Hab.  Kauai. 

LOXOPS  FLAMMEA,  Sp.  D. 

Male.  Front  and  sides  of  the  head  pure  scarlet ;  top  of  the  head 
and  back  brownish  scarlet,  brightening  into  nearly  pure  scarlet  on 
the  rump ;  chin,  throat,  and  lower  surface  generally  pure  scarlet,  but 
paler  in  hue,  brightening,  however,  on  the  flanks ;  rectrices  blackish 
brown  edged  with  brownish  scarlet ;  wing-lining  pale  scarlet.  Bill 
and  legs  light  pinkish  brown. 

Female.  Top  of  the  head  hair-brown,  but  each  feather  brownish 
scarlet  at  the  base,  and  the  shaft  of  those  towards  the  back  of  the 

^  ChrysoTnUridis  faoiem  habena. 
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liertd  grej  ;  back  h.iir- brown  tinged  with  red,  nitnp  dtstmctly  roi^t, 
nnd  the  upper  tail- coverts  brownish  scarlet ;  reroiices  artd  rectrica 
hliickish  brown  edged  with  brownish  scarlet,  a%  aUq  are  the  appfi 
wing-eoverls.  Beneath^  dull  white  tinged  witfi  pale  scjiHet ;  sides  of 
the  body  reddish  brown,  and  wing-lining  white  tinged  with  searld 

Diniffttsions,  Total  lengtb  5  inches,  wing  from  carpal  jaiut  ^ 
culmen  "5,  tarsus  v  5,  tail  2. 

Hah,  Molokai, 

Oi»*  Differs  from  L.  eoeeinta  not  only  in  its  much  larger  iize, 
in  the  intense  purity  of  ita  aearlet,  which  replaces  the  searlet-orao^ 
of  it  cocci nea, 

niWATlONZ  MOKTANA,  Sp,  n. 

Male.  Forehead,  sides  of  the  face,  and  throat  deep  lemon-yellow, 
JshadiDg  into  a  lighter  tint  of  yellow  on  the  breast  and  ab JiimeQj  the 
lower  part  of  which  is  white  ;  under  tail- cor erts  deep  bmon-jelW: 
upper  parts*  with  the  exception  of  the  rump,  which  in  yellow^  tre 
dull  greenish  yellow  ;  primaries,  of  which  the  second  is  mucli  BhoHei 
ihnti  the  fourth  and  fifth,  which  are  equal,  wshy  brown*  edged  M 
dull  yellow  ;  wing -lining  white*  tinged  with  clear  yellow  ;  lail-qudh 
aihy  brown  ed^^ed  with  dull  yellow,  BiH  light  pinkish.  Fe^i  sleoder, 
of  the  same  colour  as  the  bill. 

Female,  Similar  in  general  colour  to  the  male,  but  the  underpafU 
are  of  a  very  light  shade  of  lemou-yeltow  instead  of  the  deep  jellot 
of  the  male. 

BimensioRi.  Total  length  4  inches,  wing  from  carpal  joint  2*2k 
culmen  *35,  tarsus  '70,  tail  2*75- 

Ilab.  Latjai, 

Ohs,  The  bill  in  curve  approaches  nearest  to  Oreom^iu  ind  m 
si  EC  to  ilimatiQne  purvu,  Stejn* 

lilMATIONK  STEJNEGERl,  Sp.  H* 

?  H.  chhru,  Stejueger*  Proc.  U.S.  Nat.  Mm.  18S7,  p.  96  {^ 
Cabanis,  Mus*  Heiu*  i.  p.  99), 

Closely  resembling  H.  ckiona^  hut  having  the  bill  higher  it  the 
hnse,  more  deenrved^  and  with  the  maxilla  perceptibly  exceeding tlie 
mandible  in  length. 

This  species  differs  from  the  true  //.  Moris^  of  which  I  litre  b«fio 
able  to  examine  a  specimen  in  the  Museum  of  the  UuirersUj  w 
Cambridge,  marked  by  Prof*  Cabanis  as  agreeing  with  hi*  tjp^' 
Dr,  Stejncger,  it  will  be  observed,  did  not  feel  t!ertain  *s  to  the 
identity  of  the  form  from  Katiai  and  that  from  Oahu,  whence  ctree 
Prof,  CabanJs's  examples,  and  where  1  obtaiued  others  agreeing*'*^ 
them. 

Hah.  Kauai. 

Obi*  The  representative  forms  of  Himalionc  cMorh^  Cab.,  f^"^ 
the  Xiilands  of  Lanai  and  Molokaij  are  (easily)  disiinguisbable  froui 
each  other  and  also  from  Prolessor  Cabar.is*s  type^  whicli  wasabt*iuf" 
from  the  island  of  Oahu. 

The  folio wiug  characters  of  the  forms  of  this  species  (torn  tKe 
three  islands  will  serve  to  distinguish  them  ; — - 
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H.  cAhria  (Oahu),^A  trace  only  of  a  yellow  mark  from  the  bill 

to  the  eye.  U j>ppr  pArta  of  a  dark  greyish  buff  thiged  wilh  a  fmnt 
Bhade  of  olive.  Underparts  whitish  huff  t  luge  J  with  yd  low.  Bill 
and  iegB  dark  brown. 

//.  chhrU  (Laufti ),— A  diatiuct  yellow  mark  from  the  baae  of  the 
bin  to  the  eye.  Upper  parts  fight  greyish  buff,  distinctly  tinged 
with  olive.  Bftieath  on  the  breji^t  and  throat  M^ht  lemon-yellow, 
shading  into  buff  on  the  tleinks.  Bill  and  legs  li*^fitiT  brown.  The 
bill  in  more  ^letider. 

//,  cfdoris  (Molokfti), — A  distinct  yellow  mark  from  the  bill  to  eye, 
as  in  the  Laimi  far;n*  Upper  parts  darker  than  iii  llie  Lanai  formj 
but  not  BO  dark  as  iti  the  type  from  Oahu.  Underpnrts  ytUoWi  but 
dot  so  bright  as  in  the  Lai>ni  form.  Bill  and  legs  couaderably 
itouter  than  in  the  preceding  form* 


^Frof. 


NoTember  19,  1889^ 
ron  Flower,  C.B.,  LL.D.,  F.R.S.,  President,  in  the  Chair* 

The  Secretary  read  the  following  reports  on  the  additions  to  the 
Soeiety*s  Menagerie  during  the  month  of  October  1889  i — 

The  total  number  of  registered  additions  to  the  Society's  Mena- 
|erie  during  the  month  of  October  was  i?0.  Of  these  1  was  by 
birth,  50  by  presentation^  12  by  purchasfj  7  by  exchange,  and  20  were 
receivedon  deposit*  Thetotalnumherofdeparturesduriugthesame 
period,  by  death  and  remo?alS|  was  7G, 

Amongst  the  additions  I  may  call  special  attention  to  the  arrival  of 
the  young  male  Qb^xxt  {Bibo& gaurus)  from  Pahang  ^  one  of  the  native 
gtates  in  the  Malay  Peninsula,  presented  lo  the  Society  by  Sir  Cecil 
C.  Bniith,  KX'*M,G»,  the  Governor  of  the  Straits  Settlements, 

We  are  greatly  indebted  to  Mr*  W*  Davison,  F.Z.S.,  for  the 
valuable  assistance  he  has  rendered  us  in  shipping  this  animal  to 
Europe  i  also  to  the  Peninsula  and  Oriental  Co.  for  their  liberal 
grant  of  a  free  passage  of  the  first  example  of  the  Gaur  that  has 
reached  Europe  alive  ;  and  to  Capt*  Home,  of  the  steBm-ship 
*  Jlahilla,'  for  the  kind  care  and  attention  he  has  devoted  to  the 
animal  during  the  passage  home,  Mr.  Davison  has  supplied  me 
with  the  following  information  respecting  this  specimen  : — 

'*  1  am  shipping  the  young  bull  *  Sladang '  (Bif/os  i/aums)  by  the 
P.  and  O.  S.  '  RohiUa/  leaviiig  here  to-morrow  morning  for  London. 
The  animal  is  in  splendid  condition  and  comparatively  lame^ — that  is, 
be  takes  food  readily  from  hand,  and  allows  one  to  scratch  his 
forehead.  He  was  caught  five  months  ago*  There  is  not  a  question 
1  think  now  about  there  being  two  distinct  species  of  this  form  in  the 
Malay  Peninsula,  The  one  now  sent  is  about  a  two-year  old,  a  bull, 
black,  forehead  grey,  and  stockings  of  all  four  feet  dirty  white.  It 
ia   the  ^  Sladang '  of  the  Malays,   the   so-called  Bison   of  India 

»  S<w  '  The  Ki*ld*  tiew«ptiper,  June  \»t,  1B8S),  p.  767,  for  an  ajocoant  of  tlnj 
buating  and  impture  of  a.  hum  of  thcBO  imiiimls  in  Pahang. 
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(Gav^BHS  ff mints)*  The  other  is  the  '  SftpiD  *  of  the  Mikft.  It  is 
black  ;  hut  has  the  bellVpthe  hirier  sides  of  both  fore  Anil  hindlej^t 
Riid  stockings  chestnut ;  the  grey  patch  on  the  forehend  is  riistT»  *^i 
the  insider  of  the  ears  are  strongly  tinged  with  chestnut.  1  hm 
seen  m\  old  bull,  standiug  over  1 8  hatidi,  with  inasstre  horns,  colouml 
thus;  and  the  other  day  Dr,  E,  A,  Tmvers  shot,  in  Jelebu,  a  joiuig 
bull  almost  exactly  the  size  of  the  SUdang  now  sent,  and  it  w« 
coloured  exactly  like  the  large  bull.  The  quite  young  uf  tliisform 
are  auld  to  be  etitirely  chestnut^  and  the  cow^s  to  bare  (he  cheititot 
of  the  stockings^  beNy,  and  inner  sides  of  the  legs  darker  and  rkhef 
coloured  than  in  the  bulls*  There  is,  I  tbink,  no  doubt  upon  thi 
subject ;  the  Malays,  wlto  are  not  Likely  to  make  a  mistake  ia  sud 
a  matter,  recogiuxe  two  species-'' 


Prof,  Flower  exhibited  the  skin  of  the  face  of  a  male  Afncm 
Rbinoceros  {Rhinoceros  6icomis)t  shot  by  Sir  John  C.  Wilkiughbjr, 
Bart.,  ou  the  eastern  side  of  the  base  of  Kilimanjaro  nioutiuin.  In 
addition  to  the  two  normal  horns,  it  presented  a  third,  of  trrfpUf 
form,  placed  in  the  meJiftn  line  on  the  lower  part  of  the  fonfheid. 
Proi'^  Flower  made  the  following  remarks  on  thi?  specimen  :— 
**  The  anterior  horn  is  13|  inches  long,  measured  along  its  cumd 
anterior  surface,  or  12  inches  measured  in  a  straight  linr  from  iHc 
Bide  of  the  base  to  the  apex^  and  ia  20  inches  in  circumf^rt?nc€  at 


Skin  of  face  of  Bhmocer^  Mc^rms  witii  third  (abnormal)  bora. 

the  base.  The  apex  is  considerably  worn  and  polished.  The  U^'! 
of  the  second  horn  is,  as  usual^  in  contact  with  the  first,  and  it  J 
2  inches  shorter^  measuring  10  inches  along  the  side  from  base  to  af)^'' 
It  is  more  upright  and  compressed  than  the  anterior  horn.  Tbtfr^  * 
an  interval  of  4  inches  between  tlie  hinder  edge  of  the  base  of  t§'^ 
and  the  front  of  the  third  horn.  This  supplementary  horn  Is  5^  incl:^^* 
in  height  and  I7J  in  circumference  at  the  base,  which  has  *^  i 
irregtdar,  unsymmetricalj  somewhat  triangular  form-  It  is  compo^f« 
of  the  snme  fibrous  structure  as  the  normal  horns,  but  of  a  coarser 
character,  and  showing  a  tendency  to  split  up  iQto  columnaf  mss?^ 
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ii  well  Es  to  ftay  oW  at  tlie  aidea.  Its  aurfnee  hh^  ^huwa  many 
frre^uUr  trnnaTerse  Vimnt  depredsloui.  Tbe  apex  ia  brond,  obtui«» 
pnd  fissured,  and  has  Wen  subjected  to  a  certnin  nmount  of  attrititin. 
I&.  fi&aure  extending  almost  to  the  bnse  separates  a  distinct  coUimnar 
|ite€e  from  the  anterior  and  left,  corner  of  the  [>rincijml  mass* 
Although  its  general  structure  ia  obviously  tlmt  of  true  boriij  it 
appears  to  bear  the  same  relation  to  those  In  front  of  it  that  a  nnil 
growing  from  a  diseased  or  injured  matrix  does  to  a  normal  healthy 
naiL 

'*  As  the  bom  of  the  Rhiooeeros  is  only  a  greatly  modified  portion 
of  the  animnr&  skin,  specialized  for  its  particnUr  funotion  by  the 
immense  development  of  the  papillae  of  the  derm  and  the  cxaggenited 
growth  of  the  epidermic  coverinKj  it  is  not  surprising  tliat  under 
some  abnormal  circumstatiees,  perhaps  some  local  irritation  of  the 
ekin,  a  horn  should  be  developi^d  on  some  other  part  of  the  surface  from 
ihnt  on  which  they  are  uauall?  found »  Such  an  occurrence,  howeveri 
appears  to  be  rare,  and  I  cannot  recall  one  on  record — unless  the 
well-known  figure  by  Albrechi  DLirer,  copied  in  so  many  of  the  old 
books  on  Natural  History,  of  an  Indian  Rhluoccros  with  a  second 
born  placed  between  the  shoulderSp  is  founded  upon  fact.  The 
present  specimen  is  certainly  interesting  as  ihuatrating  the  method 
hy  which  such  structures  as  the  horn  of  the  Rhinoceros  may  have 
been  originally  developed* 

"A  sketch  of  the  animal  is  given  in  Sir  John  C  WiUoughby's  lately 
published  work  on  *  East  Africa  and  its  Big  Game  :  The  Narrative 
of  a  Sporting  Trip  from  Zanzibar  to  the  Borders  of  the  Masai/  '* 


The  Secretary  exhibited  a  i^kin  of  an  albino  variety  of  the  Cape 
Mole- Eat  {Geart/ehui  cttpenais),  forwarded  to  the  Society  by  the 
Rev-  G.  H*  R,  Fisk,  C,M,Z.S.,  of  Caiietown,  and  read  the  following 
est  tracts  from  a  letter  received  from  Mr*  Fisk  on  the  subject : — 

"I  send  a  skin,  prepared  for  mounting,  of  a  White  Mole- Rat,  a 
male.  It  was  given  to  me  alive  hy  Mr*  Hiddingh^  who  so  kindly  gave 
me  the  one  which  I  sent  to  you  some  time  ago.  This  one  lived  for 
about  a  week  after  capture  and  fed  freely,  giving  no  signs  of  pain  ; 
but,  afler  death,  I  Ibund  t))»t  it  had  been  too  much  hurt  by  the 
trap  to  recover  the  injury,  I  put  it  into  the  hands  of  a  taxidennist 
to  be  properly  prppnreil,  thinking  that  vou  might  like  to  set  it  up 
and  place  it  near  the  cage  of  the  living  animal,  so  that  visitors 
might  gain  an  idea  of  the  pecuUarities  of  the  creature/' 

I  Mr.  A.  Smith  Woodward,  F*Z,S*,  exhibited  a  fragment  of  the 

rostrum  of  an  extinct  Saw-fissh,  Scierorhi/richii9  atuvu9^  kindly  for- 
I warded  to  him  for  txaniination  by  Prof,  Albert  Gaudry,  and  made 
bh e  fol  1 0 w  i ng  re irvar k s  :— 

II  '*  The  specimen  is  shown,  of  the  natural  size,  in  the  accompanying 
f  drawing  (p,  45U),  and,  like  the  type  in  the  British  Museum,  was 
!  obtained  from  the  Upper  Cretaceous  series  of  Mousit  LebMuon.     It 

doubtless  perl ai OS  to  a  smaller  individual  than  the  last-named  fossil, 
'.  and  is  interesting  as  showiisg  the  extreme  slenderness  of  the  rostrum 


U 


450 


on  SCLERORaYNCOtJS  ATAYim. 


[No?.  Ifl. 


The  broad  mptliati  cartilnge  ii  distinct,  very  robust-i  dUplamg  the 
nunii^roui  welUciilciiictl  te*i!^erae  ;  ftnd  on  either  side  of  this  th 
imrro^  nreii  is  comptrntively  thin,  though  e^thibitmg  sinii!l  tessera 
tbut  are  more  suggestive  of  crtrtilagf-ciiicifictttions  tbaii  of  shugit eo' 
gran  n  leg.  Tbe  RiUerior  extremity  of  t  lie  type  sped  men  (Cutal.  Fosi. 
Fislies  0.  M.   pt.  i.  pi.  iiii   fig.   1)  shows  a  Hngle  pair  of  bro«J 


Boatinim  of  BderofMt^n^km  utama. 

latt-ra!  cartilages  occupyiog  tbe  entire  width  of  the  snout  outsiclc  tbe 
median  rostral  cartilage ;  atid  it  seems  probable  that  a  wmii^ 
arrangement  exists  in  the  new  specimen  now  c3£.hibitcd,  A  fcwrostr*^ 
teeth  cN;eur,  of  the  form  already  described  in  ibe  British  Miuctirti 
Catnlogue, 

'*  A  third  bead  and  rostrnm  of  Sder&rhymchu^  has  laleh  been 
deteetedj  mingled  with  rcTnaina  of  Teleosteau  dshest  upon  a  ittiftll 
slab  from  Mt/Lebanon  in  tbe  British  Mitsenm  (no*  536(13 ).  TliougK 
very  imperfectly  preserved,  this  fossil  eoufirms  the  observ*tioa^ 
made  upon  tbe  previoui  sjie(*i  metis,  nnd  also  makes  known  tbe  fonfl 
and  proportions  of  the  teeth  in  the  mouth.  These  teeth  arercmarl- 
abiy  similar  to  those  of  a  Lebanon  fish  of  wliich  tbe  binder  portion 
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of  the  head  and  the  trunk  are  described  under  the  nnme  of  Squat ina 
er&s^deng  (CiitaU  Foss,  Fishes  B*  M.  pt.  i-  p.  69,  pL  ii.) ;  they  are 
broad  nud  acammate,  compressed  aiitero-posteriorly,  and  fixed  upon 
a  depressed  base ;  tbe  croww  is  marked  by  large  ?ertical  wrinkles, 
and  its  medmn  portion  is  produced  downvvards  anteriorly  over  the 
root.  In  its  detilition,  Selerarht/nehuM  tl>u5!  approaches  the  living 
Prisiiophomw  more  closely  than  Prisiis,  though  diflTeriug  from  both 
these  types  ifi  the  striation  of  the  deotal  crown.  The  arrangement 
of  the  roilral  carlilageSj  however,  is  eutficient  justification  for  still 
retaiinni^  the  extinct  Cretaceous  genne  in  its  proyisional  position 
among  the  Pristidie,  of  which  it  is  the  least  specialized  type  hitherto 
discovered/' 

Mr.  A.  P,  Goodwin  laid  on  the  table  examples  of  some  rare 
Pjiradise- birds  procured  during  Sir  William  l^lrtCgregor*8  recent 
expedition  to  Mount  Owen -Stan  ley,  New  Guinea  ;  atso  several 
photographs,  comprising  views  of  Mount  Owen-Stanley,  of  a  native 
bridge,  and  of  the  bowers  of  some  species  of  Bower-birda  met  with 
on  this  occasion. 

Mr.  Goodwin  made  the  following  remarks : — **  The  most  note- 
worthy of  these  birds  ia  a  pair  of  EpimacAus  mactea^an<Bt  lately 
described  by  Dr.  E.  P.  Ramsay,  Curator  of  the  Australian  Museum^ 
Sydney,  in  the  *  Proceedings  '  of  ihe  Linnean  Society  of  New  South 
Wales,  ser,  2,  voL  iL  p.  239*  The  type  specimen  was  obtained 
some  two  jears  previously  by  one  of  tsir  William**  party  in  the 
Maroka  district.  This  Upmachus  inhabits  the  mountain -regions 
of  ihb  district  at  an  altitude  of  (rom  6000  to  9000  feet ;  above  tliat 
110  Pa radise> birds  were  found  by  the  party,  sa?e  one  Bower-bird 
which  I  will  mention  hereafter. 

"The  call  of  ^.  macleaf/arue  is  a  shrill  double-note,  similar  to  the 
sound  produced  by  striking  a  pair  of  clappers  together. 

"  The  next  bird  is  a  female  of  Mtrarchia  stephanhet  which  was 
originally  discovered  in  the  same  locality*  Not  having  been  so 
fortunate  as  to  see  this  bird  aUve,  I  am  able  to  give  you  but  little 
information  about  it  i  but  it  is  somewhat  remarkable  that  no  speci- 
mens were  obtained  after  the  party  had  been  in  camp  two  days, 
nor  was  there  any  adult  male  seen  by  any  of  the  party* 

"Among  the  photographs  taken  on  ihia  occasion  are  ; — A  view  of 
Monnt  Owen-Stanley,  taken  from  Mount  Musgrave,  at  a  distance 
esliniated  at  eight  miles  ;  also  one  of  a  tribe  of  the  natives  who  live 
in  the  mountains;  and  one  of  a  native  bridge,  195  feet  long,  winch 
fpana  the  Vanappa  River,  I  also  call  your  attention  to  two 
interesting  views  of  Bower-birds'  bowers.  One  of  these  belongs  to 
Amhfyornis  sni/ahtris ;  and  the  other,  found  at  a  higher  altitude,  np 
to  10^000  feet,  i;^  of  a  species  which  I  propose  to  call  Amhlj/ornis 
muBgraviL  Several  specimens  of  this  bird  were  obtained.  It  is 
siniilnr  to,  but  larger  than,  J,  suMuru^  which  was  procured  on 
.Jiount  Bclford  at  an  altitude  of  4000  feet.'' 
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A  communicaiton  was  read  from  the  Rev.  Thomas  E,  B.  Stebbto^ 
and  Mn  David  RoberUpn  containing  ttic  dedcriptiQiu  of  fom  dov 
British  AmpliipoJous  Criistai?eAnd,  Tliese  were  named  liophroitifKe 
rofjert^ani,  ISjfrthao^mbriaiat  Podoceropsis  palmatus^  fttjd  Pmioctm 
rumhrensis.  Of  tUese,  Sophros^ne  roberU&m  belonged  lo  a  gemu 
first  ofi^ervcd  at  Ker^ueleu  Island. 

Tbis  paper  will  be  printed  en  lire  iu  ihe  Society's  ^  Trajna^^tiaost* 


The  following  pnpera  were  read : — 

L  Ofi  the  SubdiWsion  o£  the  Body-cavity  ia  Lizards,  Croco- 
diles, and  Birds.  By  Geiiard  W,  BuTLEa,  B.A* 
(Communicated  by  Prof.  G.  B,  Howes,  F.Z.S.,  l\hS] 

[EeceiTed  NoTeuiber  14, 1630.] 
(Plates  XLVI,-XLIX.) 

CuXTKjrra,  Pip 

I.  IntwxiuctorT  ..„.,„,,... , „,, * ,». ,  .„.,„„*„*..  i^ 

IL  On  tho  Subdirisioa  of  the  Body -cavity  iu  the  adult  Fowl 4&S 

III.  On  tho  Devekipiiient  oiid  Homologies  of  liie  vnrioua  SeplA  in  the 

Bocly-cavily  uf  tbe  Oliiclt,.. ,.»,..... .„,„ i'iS 

{a)  On  the  Dec^Dlopinent  of  the  Air-uics  in  iielatit»Q  to  tbs  paiii  of 

the  .\Tiati  Diapbragin  *-..*.-* ,..,..**.**.*,....,.,.......».,  4M 

(A)  Oi^rtnin  prnviuui  opiuiaDiE  with  regard  to  the  Avian  DUpUrvgni,  4^ 
(0)  On   tht3    DuvcUipiiient    of  thii  Puhuohepatict    LignmontA   sod 

Rtji^rtiiei ..»...»,.*.........,.*,..., — „,..,...  #0 

{d)  On  the  Hoiiiokigj  of  the  Ariftti  and  Mammalian  Diaphri^gioi...  4^1 
U)  On  th«  Development  of  the  I  wo  pArts  of  tbe  Pt^&t^hep&tic  Septum 

of  the  Bird , ......,., .,.  ^ 

IV.  On  the  Body- cavity  of  the  LBoertilwi  and  of  tb©  Teiidie  in  pQrtimlar.  4ifti 
(£»)  The  Lacertllia  generally..*., ....... ....... ...,,.,.,.., ,.„.„*. ..,.,„„,.  ^ 

{h)  TheTeiidiB  „.. .,. ,..„ 4* 

V.  On  the  Body-caTitj  of  the  Orooodilia *. ,,,.,..  4«7 

VI.  Oondusions   . .„.,„-.....„,,.  470 

VIT.  List  i>f  Memoirs  and  Papers  n&forred  tcj,  and  Pt^tscript...,, ..-,.».*..  4TI 

^fin.  Eiplantttion  of  the  Plate? .,.. .„ lit 

I.  Introductory, 

There  are  embodied  ia  this  and  another  communicatioo  on  the 
"  Relation  a  of  the  Fat-bodies  of  the  Sauropsida  "  (see  he  tow,  p.  6U2). 
the  resnlts  of  some  months'  work^  carried  on  in  the  Biological  Labo- 
ratory of  the  Normal  School  of  Science  and  Roval  School  of  Mines, 
at  the  instigation  of  my  teacher,  Prof*  G.  B,  II owes.  To  him  mj 
besjl  thanks  are  dtie  for  most  of  the  mnterial  employed^  and  still 
more  for  tbe  time  and  tronhle  which  he  lias  always  been  ready  U 
devote  to  furnishing  me  with  auggesttons  and  adrice.  For  Irsscf 
gifts  of  specimens  1  have  to  acknowledge  my  indebtedness  to  Dr-  A. 
Giinther,  F.R.S.,  to  Mr,  G.  A*  Btjidt-nster,  to  Prof,  Wiedersheim 
of  Freiburg,  und  to  my  fellow-student,  Mr.  E.  W.  L-  Holt,  Ml* 
Bimlenger  hasj  moreover,  ou  varions  occasions  kindly  furnished  me 
with  welcome  informatiou. 
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Nothing  appears  to  be  known  of  the  development  of  the  subdiTisions 
of  the  bodj-cavity  in  the  Crocodile,  and  to  treat  the  subject  of  this 
paper  satisfactorily  the  writer  should  have  a  familiar  and  personal 
acquaintance  with  not  only  that,  but  with  the  whole  corresponding 
coarse  of  development,  in  Mammal,  Bird,  and  Lizard,  so  far  as 
the  partial  or  complete  septa  in  the  body-cavity  are  concerned. 

I  have  followed  the  development  in  the  chick  down  to  the  twelfth 
day  bj  means  of  complete  series  of  consecutive  sections  taken  in 
different  planes,  and  particularly  during  the  latter  half  of  this  period  ; 
but  I  cannot  pretend  to  an  equal  acquaintance  with  the  development 
in  Mammalia,  and  in  common,  as  I  believe,  with  other  observers,  I 
have  not  been  able,  in  the  case  of  the  Lizards,  to  compare  the  develop- 
ment in  FaranidiB  or  Teiidce  with  that  in  Lacertida, 

Nevertheless  it  may  be  well  at  the  present  stage  to  make  known 
in  a  preliminary  paper  certain  observed  facts,  and  to  indicate  certain 
homologies  which  they  suggest. 

I  append  a  list  of  the  more  noticeable  of  the  papers  bearing  on 
this  subject  to  which  I  have  referred;  but,  while  acknowledging 
indebtedness  to  the  authors  of  the  same,  I  do  not  attempt  a  rSiumi 
of  their  contents ;  but,  except  in  those  cases  where  reference  is  made  to 
any  of  them,  confine  myself  to  sketching  the  facts  from  my  own 
observation,  and  to  stating  the  conclusions  to  which  they  appear  to 
point. 

Certain  subjects,  such  as  the  later  stages  in  the  development  of 
the  Avian  diaphragm,  and  the  formation  of  the  air-sacs,  as  from 
the  sixth  to  the  twelfth  day  of  incubation  in  the  Fowl,  and  the  rela- 
tions and  homologies  of  the  various  ligaments  and  septa  about  the 
liver-lobes  in  Birds  and  Reptiles,  do  not  seem  previously  to  have 
received  fidl  attention. 

The  consideration  of  these  and  of  certain  other  points  seems  to 
show  that  the  complication  of  the  membranes  in  the  adult  Bird  and 
Crocodile  can,  to  a  greater  extent  than  might  be  imagined,  be  analyzed 
and  expressed  in  terms  of  structures  found  in  other  Reptiles,  where 
the  arrangement  is  simpler. 

IL  On  THE  Subdivision  of  the  Body*cavity 
IN  THE  Adult  Fowl.. 

On  carefully  cutting  away  the  sternum  and  ventral  body-wall  of  a 
Duck  or  Fowl,  we  see  that  the  liver-lobes  for  the  most  part  lie  in  two 
sacs  entirely  shut  off  from  the  rest  of  the  body-cavity  (cf.  Plates 
XLVIU.  and  XLIX.  figs.  29  and  44-47,  h,h';  I,  1').  These  sacs 
are  bounded  ventrally  by  the  sternum,  externally  by  the  vertical 
portion  of  the  "  oblique  septum  "  of  Huxley  (s.ob.),  mesially  by  the 
median  ventral  ligament  (m)  and  posteriorly  by  the  "  omentum  " 
(fi),  which  passes  anteriorly  into  the  hinder  portion  of  a  transverse 
septum  (y)  ventral  to  the  abdominal  air-sacs  \     Not  much,  however, 

'  Huxley  appears  to  me  to  bare  included  this  transrerse  septum  (y)  in  his 
"  oblique  septum,^  while  Perrault  appears  to  have  described  the  two  elements  fi 
and  y  (just  referred  to  separately,  by  reason  of  their  arising  quite  separately  in 
the  embryo)  as  the  *'  diaphragme  transversal"   Sappey  (1,  p.  35)  says,  speaking  of 
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of  this  latter  septum  enters  into  the  dorsftl  wall  of  the  sacs  in  ques- 
tion»  for  the  anterior  portion  of  this  wall  is  formed  hy  the  liver-lobes 
(h,  h!)  themselves,  and  by  the  ligaments  (a,  a)  which  pass  from  the 
liver  to  the  more  vertical  portions  of  the  *"*  oblique  septum."  The 
lines  of  attachment  of  these  ligaments  to  the  obuque  septum  follow 
approximately  the  ventro-extemal  margins  of  the  lungs,  where  this 
latter  membrane  is  apposed  to  them.  The  ligaments  referred  to  may 
be  called  the  pulmohepaUc  ligamentB  (a,  a).  I  now  call  apedal 
attention  to  them  because  in  the  sequel  I  use  them  as  a  landmark 
in  comparing  the  different  types. 

On  cutting  through  the  pulmohepatic  ligament  there  is  exposed, 
on  the  right  side,  another  entirely  closed  sac  (Plate  XLIX.  figs.  44, 
45,  46,  2),  bounded  externally  by  the  more  vertical  portion  of  the 
'*  oblique  septum,"  dorsally  by  the  septum  (y)  above  referred  to, 
and  in  part  by  the  more  horizontal  portion  of  the  ''  oblique  septum." 
The  right  liver-lobe  (A,  figs.  44  &  46)  is  attached  to  the  dorsal  wall 
of  this  sac  from  the  point  where  the  vena  cava  inferior^  enters  it, 
backwards,  and  the  sac  is  thus  partially  subdivided  into  two. 

In  the  Duck,  the  corresponding  sac  of  the  left  side  appears  to  be 
quite  closed ;  but  it  really  communicates  with  the  post-hepatic  or 
intestinal  portion  of  the  body-cavity  by  a  small  aperture,  which  is 
merely  closed  by  the  left  *^  abdominal*'  air-sac  flapping  against  it. 

In  the  Fowl,  however,  the  continuity  of  this  sac  with  the  intestinal 
cavity  is  plain,  its  hinder  end  being  freely  open. 

These  two  sacs  in  the  Bird,  which  are  partly  bounded  by  the 
pulmohepatic  ligaments  ventro-laterally,  I  will  call  the  pultmakepaiie 
recesses,  and  their  homologies  will  be  referred  to  later  (p.  460, 
§  III.  e).  For  a  capital  description  of  the  avian  diaphragm  reference 
may  be  made  to  Sappey  (1,  pp.  21-26),  also  to  the  *  Comparative  Phy- 
siology'  of  Milne-£dwards  (vol.  ii.  p.  401)  and  to  Huxley  (4).  All 
three  accounts  accord  perfectly.  Milne-Edwards's,  in  fact,  differs 
little  from  Sappey's,  even  in  nomenclature.  Huxley  introduces 
a  few  new  terms,  such  as  pulmonary  aponeurosis  (for  the  plan 
transversal  or  diaphragme  pulmonaire  of  Sappey,  the  diapkragmite 
anierieure  of  Milne-Edwards),  and  oblique  septum  (for  the  plan 
oblique  or  diaphragme  thoraco-abdominal  of  Sappey,  diapkragmite 
posUrieure  of  Milne-Edwards).  I  here  use  Huxley's  terms  for  these 
two  parts  of  the  diaphragm.  I  assume  that  the  general  relations 
of  these  two  membranes  and  their  air-sacs,  which  he  and  Sappey 
have  so  clearly  described,  require  no  explanadon  on  my  part. 
Sappey  makes  it  very  clear  that  he  regards  the  two  membranes 

the  abdominal  air-sacs,  "  En  bas  et  en  arant  ils  B*appuient  sur  one  oloison  fibreoae 
qui  divine  obez  tons  lea  oiseauxlaoaTit^  abdominale  en  deux  cavity  plus  petitec» 
rune  ant^rieure,  qui  repr^nte  Tabdomen  et  qui  loge  le  foie,  Pautre  post^rieure, 
qui  reprdsente  le  bassin  et  qui  logo  Testomao  et  lee  intestines;  oette  doisoo 
fibreuBe  extrSmement  remarquable  dans  I'autriche  oil  elle  a  ^t^  d^crite  par 
Perrault  sous  le  nom  de  diaphragme  transreraal,  sHns^re  k  toute  la  cutxmferenoe 
des  OS  du  baesin,  et  soutient  Teetomao  ainsi  que  le  tube  inteeiinaL" 

It  will  be  noted  that  the  two  sacs  I  am  describing  form  only  the  ?eotral 
portion  of  the  anterior  cavity  of  which  Sappey  here  speaks. 
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referred  to,  between  which  lie  the  two  pairs  of  air-sacs  that  he  calls 
reservoirs  diaphragmatiques  or  moyens  {intermediate  air-sacs  of 
Huxley),  as  constituting  a  single  diaphragm ;  and  Milne- Edwards 
says  i^ioc,  cit.),  "  Tappareil  diaphragmatique  des  oiseaux  se  compose 
de  deux  portions  ou  diaphragmites."  This  unity  of  the  whole 
apparatus,  which  is  Tcry  apparent  when  the  development  is  followed 
(c/i  §  III.),  cannot,  I  think,  be  too  clearly  kept  in  view,  especially 
when  homologies  are  being  discussed. 

In  this  paper  I  refer  to  ail  from  the  anterior  or  dorsal  face  of  the 
pulmonary  aponeurosis  to  the  peritoneum  covering  the  posterior  or 
ventral  face  of  the  oblique  septum,  as  the  Avian  diaphragm,  in  con- 
tradistinction to  the  Mammalian  diaphragm,  with  which,  in  agree- 
ment with  Huxley's  verdict,  it  is  argued  in  the  sequel  it  has  little, 
if  any,  true  homology. 

With  regard  to  the  term  *'  oblique  septum  "  of  Huxley.  As  he 
speaks  (p.  562)  of  the  four  post-bronchial  air-sacs  of  either  side  as 
being  shut  off  by  the  '*  oblique  septum  "  in  a  similar  kind  of  way,  I 
presume  that  he  includes  under  this  term  the  septum  (y  in  the 
Plates)  dorsal  to  the  liver,  above  referred  to.  At  all  events  in  using 
this  term,  I  refer  merely  to  that  septum  which  in  the  Fowl  is  (r/1 
p.  458),  so  to  speak,  blown  away  from  the  other  part  of  the  Avian  dia- 
phragm by  the  growth  of  the  intermediate,  or  diaphragmatic,  air-sacs. 

I  would  call  this  septum  (y),  which  on  either  side  forms  the 
dorsal  wall  of  the  pulmohepatic  recess,  and  into  which  a  large  part 
of  the  abdominal  air-sac  projects  \  the  oblique  abdominal  septum. 
It  is  true  that  the  more  lateral  parts  of  this  septum,  in  that  they 
take  their  final  form  in  connexion  with  the  abdominal  air-sac,  might 
so  far  be  held  to  resemble  the  "  oblique  septum  "  proper,  in  its 
relation  to  the  diaphragmatic  air-sac ;  but  this  would  not  apply  to  the 
more  median  parts  of  the  septum  (y),  and  the  nature  of  the  two  things 
is  really  very  different.  That  which  I  have  termed  the  oblique  abdo- 
mimai  septum  does  really  separate  one  part  of  the  body-cavity  from 
another,  as  described  bySappey(footnote,  p.  454  above),  and  is  covered 
on  both  sides  by  peritoneum  ;  but  the  *'  oblique  septum  "  is  only  part 
of  a  ccelomic  septum,  the  other  part  being  the  pulmonary  apo- 
neurosis. 

The  oblique  abdominal  septum  we  might  perhaps  regard  as  a 
backward  continuation  of  the  whole  avian  diaphragm  with  the  abdo- 
minal air-sacs  between  its  dorsal  and  ventral  laminae,  just  as  the 
intermediate  or  diaphragmatic  air-sacs  lie  between  the  two  laminea  of 
the  latter. 

III.   On  the  Development  and  Homologies  of  the 
VARIOUS  Septa  in  the  Body-cavity  of  the  Chick. 

We  may  now  turn  to  consider  the  development  of  the  septa  in 
the  body-cavity  of  the  Fowl,  to  which  reference  has  been  made  in 
the  preceding  section. 

*  Sappey  (iee  footnote,  p.  454)  says  that  these  air-eaOB  rest  on  (s'appuient 
tur)  the  septum  in  qaeetion ;  but  it  is  more  correct  to  say  that  they  project  into 
it,  in  the  end,  as  it  were,  blowing  away  a  dorsal  lamina  from  the  rest. 
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No  attempt  will  be  made  to  go  over  the  wurk  thit  tins  bern  (lone 
ou  the  enrlrer  stages  of  the  chick  down  to  the  ihh  dnv  of  tiictt Italian, 
but  rather  to  comider  the  light  throwa  oa  the  adiilt  cauditiOQ  by 
ttte  eiibsequent  stages  of  development  ^, 

Ttie  changes  g^^^g  ^^h  /^f  '^^  mo^t  part  s^ncAnmoMif^,  in  the 
ehit^k  betfieeii  the  iixth  and  twelfth  days  may  be  grouped,  lo  far 
AS  the  subditjaion  of  the  bodj^cavitr  is  coucemed,  uuder  ibe 
following  heads  ^ : — 

(A)  The  completion  of  the  avtaa  diaphragm  a  ltd  the  derelop- 
meiit  of  the  ^*  diaphragmatic"  and  -'  abdominal  "  sir-Hci 
(«m\  sm*\  and  s.a")* 

(B)  The  develop  me  ut  of  the  oblique  abdominal  weptum  (y), 
partly  in  eouuexion  with  the  growth  of  the  *'  ibdomiiiil 
air-&ac3*" 

(C)  -Tlie  kteral  extension  of  the  ventral  ligament  of  tbe  stOiMcH 

and  hinder  part  of  the  hver  (aiian  *'  omtntmm^*'  ^^  «i 
that  meeting  ttie  pulmoheptitic  iigamcnt^  (a)  aod  ibf 
oblique  abdominal  septum  (y),  it  on  the  f»ne  hand  hel^isin 
the  closing  of  the  ventral  hver-^aaea  (1,  I)j  and  on  die 
other  in  the  formation  of  a  poH -hepatic  Mepium  0^y) 
(*'  diaphrngme  transversal  *'of  Perrault),  which  is>  howemi 
not  complete  on  the  left  bide. 

(D)  The  asj^umption  of  their  final  form  and  relations  bj  d)e 
pulmokcpatic  recesses  (2,  2')  and  Ugamenii  (a,  a). 

III.  (a)*  Oa  (he  Development  of  the  Air-sacs  in  relation  t&  tkf 
part^  of  the  Avian  Diaphragm^ 

On  the  8th  day,  whHe  the  passages  between  the  pleural  sn^ 
peritonea]    cavities  are    widely    opeii^    the   abdoniinal    air^sse  ti^^ 

^  The    following   remarket  htiwerer,   may  be    added  with    rcfnrd  tfi  tJw 
BbuttiDg-oJl'uf  tlje  {jirrk-ardium.     TbeworkArefeiTod  to  at  the  e^ad  of  tbttpsptf* 
and  olbura,   gceui  to  idiuw  tbut  the  simttiti^*oO'  of  the  anterior  portion  of  \^^ 
peri  pan  liiil    and    pleural  0JL\itie«  frotu   eacli   tJlhtr   ari^s    iij   &  almikr  ti»3 
in  Mamrimk  and  llirila,  in  connexion  with  the  dueU  of  Cuvier  ;  while,  on  l^* 
other  bandr  aueb  ^iiuidar-ity  caotiot  hs  ebiiiiKl  for  the  two  claase^  in  the  matt^ 
of  tlie  plosing«oir  of  the  posterior  ^lart  of  the  perictirdruni   from  tlie  it*l  ^ 
thi^  Isody-caTity,     In  birds  ibe  clo^mg-in  of  the  jK-riiTardium  posteriorly  ^^"^ 
poEsLcro^iorsidly  iakm  pbt^t  it  appcara,  comparatiTelj  late;  and  fioiJJj  iu  t^ 
ftdult  we  bate  the  pericsardiuta   halging  iuto  the  pentoai^a]  ciiity,  witb  ht*^J 
be^ide!^  the  peritoneum  cohering  itw  pofttero-dor»al  surfuc«k     lo  oouoiETion  wf*^^ 
thU  lubjeot,  reference  rrsiiy  be  msde  lo  tlie  recieut  i^mper  by  Strahl  and  Cari*^ 
(9),  where  it  ia  etated  that  in  MamioalB  tlie  part  of  the  bodj-oarity  wbU^f^* 
later,  form^  the  pericardial  atid  pleiirai  cavities  arisee  diftrioct  from  \he  r^t  i^ 
the  red<jn  of  the  *' proanmion/'  and  that  it  bocomee  aeoondarilj  connect^* 
with  the  posterior  jinrt  f>f  the  cctlome  (a  iubiequeut  afpar«tion  of  ocHine  taki*'^ 
plaee)*     TheM  obserTeri^  assert,  ^»  a  further  noteworthy  diiliiioCioQ  Wtweemtb'^ 
portioEi  of  ibe  coeloiue  whicb  iu  MaiomaU  fonias  tbe  pleunl  aod  pmcattii'^ 
tavitiet,  and  the  eorreeponding  part  in  Bird^,  the  fact  that  in  tbe  former  it  ^ 
eloiied  la)^eralh%  or  on  what  i«,  ^hen  folding  round  of  the  side«  %^tm  pbi?^ 
the  ventral  eide,  whercAA  in  tlie  latt-er  it  ij  not  m  closed,  l»yt  pii«««  era  int^ 
tlie  e^traeiubryoorc  ccrlome.    lb  us  fnjm  ibe  llrit  the  tboraHc  c^viti^  would  wf® 
to  be  mueh  be  iter  niarkid  off  in  the  ca^  of  MatnuialA  than  in  tbut  of  Birda 

^  The  referenct^  iu  bracketa  ana  to  tht^  parta  pi  indicated  in  tll«  finotii 
figurei  ou  the  Plates, 
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becomes  obserrable  as  a  bronchial  cavity  at  the  outer  postero-dorsal 
comer  of  the  lung.  It  lies  in  the  mesoblastic  tissue,  which  later 
develops  into  the  avian  diaphragm  {'*  pulmonary  aponeurosis "  + 
"  oblique  septum  "),  but  which  at  this  date  cannot  be  distinctly 
marked  off  from  the  mesoblast  of  the  lung  itself. 

During  the  first  half  of  the  9th  day  (see  Plate  VIII.  fig.  8)  the 
abdominal  air-sacs  (s.a"')  have  the  appearance  of  oval  cavities  within 
somewhat  conical  outgrowths  of  the  diaphragmatic  mesoblast  ((^.a). 

At  the  beginning  of  the  10th  day,  when  the  separation  of  the 
pleural  and  peritoneal  cavities  is  about  completed  \  the  abdominal 
air-sacs  project  to  a  considerable  extent  posteriorly  into  the  peritoneal 
cavity  (cf,  figs.  11,  12,  and  20,  s.a'"),  while  more  anteriorly  (c/*.  left 
side  of  fig.  11  and  figs.  21  and  22)  they  lie  within  the  oblique  ah- 
dominal  septum  (y,  y),  which  assumes  its  final  form  only  in  connexion 
with  them. 

At  the  beginning  of  the  12th  day  (cf.  figs.  14,  15,  27,  and  28) 
we  find  that  the  abdominal  air-sacs  not  only  have  increased  in  size 
and  extended  more  into  the  septum  referred  to,  separating  its  two 
layers  of  peritoneum,  but  that  they  have  begun  to,  as  it  were,  strip 
off  the  peritoneal  covering  of  the  body-wall  by  extending  behind  it ; 
and  this  process  goes  on  till  in  the  adult  (cf,  fig.  47)  comparatively 
little  of  the  peritoneal  lining  of  the  intestinal  portion  of  the  ccelome 
remains  applied  to  the  body-wall. 

The  first  beginnings  of  the  ''anterior-"  and  ''posterior-inter- 
mediate "  air-sacs  are  not  quite  so  easy  to  trace.  The  former  is 
conspicuous  in  the  latter  half  of  the  8th  day,  and  both  can  be  made 
out  on  the  9th.    (The  anterior  intermediate  sacs  are  shown  in  fig.  9, 

At  the  beginning  of  the  10th  day  when,  as  stated  above,  the 
avian  diaphragm  forms  a  complete  partition,  one  can,  in  stained 
sections,  distinguish  two  layers  (which  do  not,  however,  exactly  corre- 
spond to  the  two  diaphragmatic  septa  of  the  adult)  {cf.  figs.  11,  12, 
and  24).  In  the  region  of  the  ribs  the  muscles  (ml)  of  the  future 
pulmonary  aponeurosis,  or  "  costopulraonary  muscles  "  of  Huxley,  are 
mdicated,  and  from  this  region  a  darkly  staining  layer  extends 
inwards  to  the  middle  line  passing  dorsal  to  the  oesophagus  (cf 
fig.  24,  ap.p).  This  darkly  staining  layer  together  with  the  above 
mentioned  developing  muscles  indicates   the  "pulmonary  aponeu- 

^  It  mmt  be  remembered  that  the  dates  in  the  case  of  the  development  of  the 
ehick  are  not  absolute  indices.  As  is  well  known,  the  rate  of  aeyelopment 
under  artificial  incubation  may  differ  considerably  from  that  under  a  hen,  and 
also  in  the  case  of  different  e^  artificially  incubated.  I  have  seen  the  peri- 
toneal not  closed  off  comple^y  from  the  pleural  cavities  in  a  chick  said  to 
have  been  artificially  inculnted  for  11  days;  and  this  agrees  with  Uskow's  ob* 
servations  (5,  p.  205).  He  remarks  that  a  connexion  between  the  pleural  and 
peritoneal  cavities  exists  on  the  12th  day.  Yet,  in  the  specimen  naturally  in- 
cubated, 9  days  1  hour  (beginning  of  the  10th  day),  of  which  longitudinal 
horizontal  sections  are  shown  in  figs.  11-13,  no  such  connexion  was  to  be  made 
out  in  a  continuous  series  of  sections.  So  for  as  the  stages  illustrating  the 
derelopment  of  the  air-sacs  eo  (8th-12th  days),  I  have  taken  as  my  standard  a 
I  of  naturally  inoubatedembryoe. 
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rosis/*  while  the  '*  mtermediate  "  or  "  diaphracrmttic  *'  tir-itcs  ]k 
posterior  to  this  in  a  layer  of  tissue  which,  at  thb  stftge,  fomutbe 
thicker  element  of  the  apian  diaphruffm* 

At  the  beginning:  of  the  12th  day  (e/  Plates  XLYL.  XLVlt 
figs.  14  and  15)  we  find  that  these  air-sacs  have  increased  in  f)ropo^ 
tional  si^e*  Comparpj  for  instance,  the  relative  extent  of  the  atiienof 
diaphragmatic  sacs  {*m)  in  figs.  12  and  15^  which  arc  iaIlcd 
through  an  approximately  corresponding  region  of  embryas  of  the 
1 0th  and  12th  day  respectively. 

As  these  air-sacs  develop,  they,  so  to  speak,  split  the  layer  of  tjie 
diaphragm  in  which  they  lie,  part  going,  with  the  darkly  stcfnen^' 
layer  and  tissue  In  front,  to  form  the  **  pulmonary  apoaetifDiiir 
and  part,  that  lies  postero-vent rally  to  the  air-sacs,  fbrmiisg 
"oblique  septum."  In  the  end  the  two  air-sacs  referred  to  m 
iuto  contact,  and  any  membranous  diaphragmatic  tissue  thit  niif 
lie  between  the  apposed  walls  is  quite  insignificant* 

The  avian  diaphragm  is  thus  seen  to  be  completed  as  a  single 
structure,  and  its  separation  into  its  two  laminae  is  a  secoTidinr 
detail  arisitig  in  connexion  with  the  development  of  the  two  jiairs  of 
interinediate  or  diaphragmatic  air-sacs,  which  first  penetrate  it  tt  a 
time  when  no  distinct  line  can  be  drawn  between  the  tisiue  ^^ 
goes  to  form  it  and  that  of  the  developing  lung  itself. 

111.  {b).   Certain  premous  Opinions  with  regard  to  tkt 
Aman  Diaphragm. 

With  regard  to  the  question  of  the  homology,  if  any,  between  tW 
Mammalian  and  Avian  djapbragtns,  Sappey,  whose  most  exdlcu^ 
monograph  on  the  respiratory  apparatus  of  the  adult  bird  (!)*>* 
published  in  1847,  expresses  his  opinion  as  follows  {p,  21) ; — ''I^^ 
les  oiseaux  le  diaphragme  comprend  deux  plans  qui  se  eonfondrnt 
k  leur  point  de  depart,  mais  s'isolent  bientot  pour  suit  re  Tuo  "w^ 
direction  transversal.  Taut  re  une  direction  oblique,"  .,,**.  "L« 
premier  a  |io»r  analogue  dans  Thorn  me  et  les  mamtn  litres  tout*  * 
parlie  de  ce  muscle  qui  s'lnsere  h  la  face  interne  dea  cfttea  j  le  sec*''* 
represente  les  piliers  du  diaphragme  ;  "  and  he  gives  bis  reaion'"" 
regarding  the  attachment  of  the  paired  partly  muscular  fibrous  tfjwjt* 
in  the  anterior  dorsal  region  of  tbe  oblique  septuni  »»  honiol  "* 
with  those  of  the  pillars  of  the  diaphragm  to  the  lumbar  vertrbi 
The  presence  or  absence  and  the  distribution  of  mnacle-fibre  ^f- 
to  have  considerable  weight  with  him  and  others  in  dealing  ^^^ 
questions  of  homology  ^ ;  and  with  this  the  questions  of  nerfCHlisl"" 
bution  mubt  be  also  coi»sidered. 

With  retard  to  this  latter.  Sappey  says  ( I ,  pp.  25  and  2fi)  tj'^ 
(what  Huxlr<  aJterwards  called)  the  "  pulmonary  aponeuroiis**  ** 
supplied  froifi  the  intercostal  nerves,  and  suggeits  that  this  mde  ^^ 
supply  is  sini^^ir  to  that  by  the  phrenic  nerve,  both  being  by  brai*^'* 

1  The  questicm  is  apt  to  present  \^1?,  however,  ii  iiiu«cle-Sbra  iif  f^ 
importance  in  9ucb  a  cttse?  Might  we  not  have  n  A&ptum  bontolofous  li>  ^ 
mammalian  diftpbia^  wtthont  any  tmtsele  developed  in  it  at  all»  oiupll^ 
listing,  to  to  speak,  of  the  pbumi  und  p«riton«iU  membranea  bad  U  mAf 
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from  spinal  neires ;  while  the  nerves  that  supply  the  muscle  in  the 
antero-dorsal  region  of  the  "  ohlique  septum  "  seem  comparable  to 
parts  of  the  sympathetic  of  Mammals^  in  which  group  the  diaphragm 
18  partly  supplied  from  the  solar  plexus  \ 

Uskow  (5,  p.  214),  in  giving  a  resumS  of  the  different  types  of 
diaphragm,  says  that  the  condition  in  Man  is  like  that  in  the  Rabbit, 
except  that  a  part  of  the  diaphragm  is  fused  with  the  pericardium  ; 
and  that  the  diaphragm  of  the  Fowl  is  the  same  as  that  in  Man,  but 
the  diaphraem  has  no  muscle,  and  its  ventral  portion  is  entirely 
fiised  with  the  substance  of  the  pericardium. 

I  do  not,  however,  think,  in  the  light  of  the  clear  description  he 
gives  elsewhere  of  the  important  ditferences  between  the  mammal 
and  bird,  in  the  regions  of  the  diaphragm  (see  below  p.  462),  that 
such  remarks  are  necessarily  to  be  taken  as  implying  a  belief  in  an 
approximate  morphological  homology. 

Huxley,  on  the  other  hand  (4,  p.  567),  says  "  neither  in  Apteryx 
nor  in  any  other  bird  has  either  of  these  [pulmonary  aponeurosis 
and  oblique  septum]  the  slightest  real  resemblance  to  a  Mam- 
nuJian  diaphragm.  For,  as  has  been  seen,  the  heart  lies  altogether 
behind  both,  and  the  muscular  digitations  of  the  pulmonary 
aponeurosis  are  supplied  by  the  intercostal  nerves,  the  phrenic  being 
iu>sent.  The  vertical  and  oblique  septa  ^  really  answer  to  the  fibrous 
tissue  of  the  posterior  and  middle  mediastinum  in  Mammals.  In 
this,  as  in  all  other  cases,  the  meaning  of  ornithic  peculiarities  of 
structure  is  to  be  sought,  not  in  Mammals  but  in  Reptiles."  And 
he  goes  on  to  mention  certain  avian  characteristics  which  are 
elsewhere  only  represented  in  Reptiles,  and  to  compare  the  Crocodile 
with  the  Bird. 

Huxley's  verdict  on  the  question  of  the  diaphragm,  as  thus 
tersely  stated,  failed  to  remove  the  suspicion  that  while  the  more 
eentral  part  of  the  avian  diaphragm  doubtless  corresponded  to 
mediastinal  tissue,  a  considerable  portion  thereof,  more  lateral  in 
position,  might  be  homologous  with  the  diaphragm  of  Mammals. 
And  it  was  only  after  reading  Ravn's  paper  (9),  in  which,  pp.  139- 
147,  he  goes  at  some  length  into  the  development  of  what  His 

^  A  rather  similar  line  of  reasoning  ooourred  to  the  writer  independently. 
For  instance,  in  investunting  the  nature  of  the  nerve-Bupply,  the  question  at 
once  presented  itself— Where  is  one  to  look  for  the  homologue  of  the  phrenio 
nerre  ?  What  is  the  phrenic  nerre?  In  Mammals  it  appears  as  a  specialized 
trunk  (supplying  a  specialized  muscle),  composed  of  factors  from  a  rather  in- 
definite namoer  of  spinal  nerves  of  the  cerrical  region.  But  seeing  that  there 
is  this  indefinitenesB,  and  that  the  dirision  into  regions  (thoracic,  oemcal,  &c., 
'  &c)  of  the  vertebral  column  in  Birds  and  Mammals  is  so  very  different,  a 
definite  answer  was  not  reached.  I  was  rather  inclined,  howerer,  to  regard  as 
possibly  to  be  reckoned  in  the  same  series  with  the  phrenic  nerve,  those  nerves 
which  are  ooonected  with  the  spinal  nerves  in  the  thoracic  redon  (of  the  Duck) 
rather  after  the  manner  of  the  sympathetic,  and  which,  I  presume,  are  the 
nerves  referred  to  by  Sappey,  in  his  second  category,  as  supplying  fibres  to  the 
**  oblique  septum.**  In  spirit-specimens,  however,  I  did  not  detect  any  nerve- 
fibres  passing  from  them  to  that  structure. 

^  It  will  be  noticed  that  he  does  not  refer  to  the  pulmonary  aponeurosis 
with  the  oblique  septum  as  homologous  with  the  medinkinal  tisslies. 
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eoospieucitLs,  that  it  occuireil 
Jing  vftUs  might  serre  y 
to  acNitnisI   the  diaphiag> 


nL(e)^  OmtJLg 


ifc  w3l  bs  cam^iiieat  ta  cmiMdeT  the  develops 
I  m  tk»  <&id£  i^aed  mukr  hetd  (D)  oq  p.  456. 
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■BBiBg  down  the  centre  ol  ihe  scciio^^^ 
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*  lie  noted  that  in  all  ilirce  cases  the  right  Urer-I^^  ^ 
the  ltt^§  oC  its  inm  fide  bv   a  Terlical  ligatntr  ^^ 
the  ottade  a  ipttee  (2)1    The  ktt«r  m  hXiM--^^ 
\  ulo  tin  gfttenl  pefitoaeal  caTitj-  b^hliid. 

Itt  ifc  ly  wki^  ii  a  msfSOBm  mlmor  to  6g.  2,  we  s^  that  id  t  ^  ^ 
clikk  tSen  if,  on  tlie  kit  mi^  aUo,  a  corr«spoti4iiig  Itgaineut  t  ^^ 
and  ixHdiided  recess  (^)^  while  in  the  case  of  the  Mammml  ftud  ^  ^^ 
lUi  in^ance)  of  tlie  Ij^anl  tliere  ii  no  ^ticb  Ugametii  tmeeable  £^'^ 
iJie  left  side^  and  therefore  no  recess^  properly  speakmg,  though  2'  ^^" 
tigs,  3  and  4  marLs  where  it  sJiotild  be.  Xow  the  recess  oti  t^^*^ 
r^t  side  (2)  is  the  ^*  recessu*  superior  saod  omenti"'  of  Ut^  ^^S 
quoted  by  BaTo  \%  p*  14 1^  «^d  the  ligaments  {a}  are  those  whic^^^' 
in  the  Bird  can  be  clearijr  traced  det eloping  bto  t[ic  pMlmotkepat  - 
t^mmmiM  ;  while  tJie  recesses^  with  the  addttiMn  on  the  right  tide  * 
ail  that  remaiiA  of  the  omental  sae  proper,  develop  into  tfcs^^^y 
fmimohepatic  rtcesse*. 

According  to  Barn  (o/i.  a/,  figs*  15,  !$j  aod  text)  thit  "i 
ou  the  right  side  b  eyuttouous  witli  the  main  omeulal  sac  as  late  ^^ 
about  the  loth  daj  in  the  Rabbity  but  bj  the  IJik  daj  (p«  146 j  ^ 
has  become  constrict ed  oflT  from  the  latter  caiitj  and  persists  as  «- 
separate  closed  peritoueal  sac,  which  comes   to  wrap  round  th  ^ 
oesophagus. 

By  a  reference  to  the  Plates^  the  development,  in  the  chick,  < 
these  pulmohepaiic  rtem^s  and  ligamenU  mny    be  rolloiied.     ¥i^ 
1  and  2  are  traujaterse  sections  of  tht?  5th  day  (and  the  relations  i 
much  the  same  even  ou    tbe  4th  day)*     Fig$<  5,  %  7  may 
called   transverso- longitudinal   sections  {cf,  tig,  25)  of  a  7th  da^^-i^ 
embryo.     Of  these  tig*  C  shows  the  foramen  of  W inflow  (/,  B\  .— ^ 
leadmg  from  the  main  peritoueal  cavity  into  the  sac  (2)  of  the  rigli^^*^ 
side,  part  of  which  corresponds  to  the  omental  sac  of  Matumil^^^ 

1  Bee  also  fi«t.  6^,  11,  12,  14-18  of  Bam'a  paper  C^). 
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Figs.  8,  9,  and  10  show  this  right-hand  sac  at  the  beginning  of  the 
9th  day,  and  we  see  (fig.  10,/  fF,)  that  the  foramen  of  Winslow  is 
still  open.  But  on  the  9th  day  this  foramen  becomes  closed  (that 
is,  I  could  find  no  aperture  in  a  complete  series  of  sections  of  a  chick 
of  9  days  1  hour  incubation),  and  moreover  that  part  of  the  recess 
which  surrounds  the  gizzard,  as  opposed  to  the  oesophagus,  becomes 
obliterated'  (compare  fig.  12,  2,  with  fig.  10,  2), 

This  space  (2),  which  can  be  followed  througn  the  sections  of  the 
12th  day  (cf,  figs.  14-17  and  26-28)  and  seen  in  those  of  the  adult 
fowl  (figs.  44-46),  corresponds,  as  stated,  to  rather  more  than  the 
"recessns  superior  sacci  omenti"  of  Mammals,  since  its  posterior 
part  represents  a  portion  of  the  omental  sac.  For  this  reason, 
and  because  there  is  a  similar  space  on  the  left  side  (where  there  is 
no  omental  sac  to  have  a  recess),  and  because  these  spaces  are  in  fact 
no  mere  diverticula  of  the  omental  sac,  but  have  a  distinct  origin^  I 
have  spoken  of  them  as  the  pulmohepatic  recesses  (cf,  ante,  p.  454). 
This  name  expresses  their  relation  to  the  liver  and  respiratory 
organs,  and  to  the  pulmohepatic  ligaments  which  form  part  of  their 
outer  wall. 

In  the  fowl  the  foramen  of  \¥inslow  up  to  the  9th  day,  when  it 
closes,  has  precisely  the  same  relations  as  in  Mammals,  being 
bounded  by  the  inferior  vena  cava  antero-dorsally,  and  the  duodeno- 
hepatic  omentum,  or  ventral  mesentery  that  bears  the  bile-ducts 
andportal  vein,  postero-ventrally. 

With  regard  to  the  corresponding  recess  on  the  left  side  (2'  in 
the  figures  previously  referred  to),  a  reference  to  the  figures  shows 
that  it  is  from  the  first  in  much  freer  communication  with  the  rest 
of  the  peritoneal  cavity  than  that  on  the  right,  and  the  alimentary 
canal,  instead  of  (as  in  the  case  of  the  other  recess)  bending  round 
to  form,  together  with  the  median  vertical  membrane  that  supports 
it  (i7t,  figs.  9,  12,  14,  15),  a  posterior  or  omental  wall,  appears 
rather  on  the  contrary  to  hinder  the  development  of  its  outer  wall 
by  leaning  over  on  the  left  side  between  the  lung  and  liver. 

III.  (d).  On  the  Homology  of  the  Avian  and  Mammalian 
Diaphragms, 

On  considering  the  relations  of  the  recesses  and  ligaments  (2,  2', 
a,  a)  in  the  two  above-named  groups,  we  see  that  the  whole  of  the 
Mammalian  diaphragm  lies  laterally  or  centrifugally  to  the  attach- 
ments (a,  a)  of  the  liver  to  the  mediastinal  tissues  in  front  of  it,  while 
the  avian  diaphragm  lies  practically  entirely  within  or  centripetally 
to  these  attachments.  So  that  the  condition  in  birds  is  expressed  by 
saying  that  the  middle  mediastinal  tissue  of  the  two  sides,  instead  of 
coming  to  wrap  round  the  pericardium,  diverges  posteriorly  and 
ventrally  to  become  attached  to  the  lateral  body-walls  ^ 

^  Apparently  b^  constriction  off  from  the  rest  and  the  adhesion  of  its  walls. 

*  We  may,  for  illustration,  compare  the  middle  mediastinal  tissue  of  birds  in 
its  relation  to  the  pericardium  to  a  coat  which,  imtead  of  being  buttoned 
across  the  chest  (the  pericardium),  is  extended  like  a  wing  on  either  side  by 
laying  hold  of  the  front  bottom  comers. 
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According  to  this  viewi  the  '*  airia.o  diaphragm  **  correspondf,  ta 
Huxlev  saja  of  the  gblique  septum,  to  the  middle  inedia.stiaum  of 
Mammnls.  The  pulmohepatic  recesses  form  a  pair  of  spacious  s&ca 
(bstead  of  a  single  minute  one),  and  the  liver  is  attached  to  tb« 
inedmstinal  tissue  by  llie  pulmohepatic  ligaments  quite  laiertUy 
(instead  of  merely  ronnd  the  cesophagus)  along  a  line  on  eitlier  side 
Tory  close  to  that  of  the  attachmeut  of  the  ATian  diaphrmgni  itself  to 
the  body-walL 

Wht-n  following    the  completion  of  the  partition    between  the 
plfural  and  peritoneal  eavities  uf  the  bird,  one  obstTves  a  ridge 
which  is  connected  with  the  Miillerian  duct  extending  itiwardi^  from  i 
the  body- wall  to  meet  the  outwardly  extending  Tnediastinal  tissue-' 
This  is  at  mice  suggestive  of  the  membrane  bearing  the  Mulleriaii 
duct,  or  its  continuatipn,  which    in    the  Amphibia  and   Lacert]]» 
extends  obliquely   forwards  along  tbc  lateral   body-wall  and   end^^ 
near  the  ventral  line  of  divisiou  betwceu  the  lungs  and  liver*     BuC 
although    the    aman   diaphrtiffm    does    become    attacbed   to    th^ 
body-wall  along  the  line  of  attachment  of  the  embryonic  Miiller 
dnct,  the  fold   in    connexioti  witb  the  latter  takes,  if  any,  but 
comparatively  iusigniticant   part   in  the  closing-olf  of  the  pleural 
from  the  peritoneal  cavity, 

Uskow  (5,  p.  204  ^)  expressing;  himself  in  terms  of  **  Massa  trans *" 

versa  " '  and  *'  Massa  longitudiiialis "  ^»  calls  attention  to  just  th^^^ 
points  of  contrast  between    Birds  and    Mammals  tbat  have  beecn^^ 

feferred  to  abovei  viz.  tbe  lateral  attachment  of  I  be  liver,  the  out ^- 

wnrd  diverging  postero-vent rally  of  the  mediastinal  tissue,  with  thi^^< 
consequent  dorsal  as  well  as  lateral  projectloii  of  the  lungs.  Ue  note^s^  ^> 
lb  at  tbe  liver  projects  freely  into  forwardly  extending  portions  or  •^' 
the  peritoneal  cavity  (puhnobepaiic  recesse/);  and  he  tinaily  state^^^ 
tbe  fnndamental  dilTerence  between  tbe  central  portion  of  tb^^^* 
diaphragm  of  tbe  chick  of  7  days  and  the  rabbit  of  14  days  to  hei 
the  fact  that  in  the  former  it  goes  witb  the  lungs  and  in  the  lattee 
with  the  liver.  But,  as  remarked  above»  he  goes  on  rather 
compare  than  contrast  tbe  two  types  of  diapliragra,  saying  (p.  205p^  '^j 
when  describing  a  comparatively  late  stage)  so  far  the  rahbu  and^^^ 

*  '*^lcbt  so  bei  Huhn.     Hi^r  hangt  die  Mo^n  longitudiiialis  mil  d«r  ti«iii^     ^? 
fefsauiisht  kti  mcdianeu  Besirk^,  <*ondefu  nur  rwht«  imtJ  link*  su^amoieii  Bfiit^'  ^^^_ 
it  einem   St^hetiket.  .  , .  . .     Sie   gldcbt  also  ciin«r  mtadittntti  I«i±te, 
i^udalvJELrts  iwb  in  2  schenkd  tpalu*! ;  6km  ftmtn  tama  Mopfvirti  -^ari 
benen  lipfel  dor  Peritoneal  huble  xwiBdi^  neb.    In  diemn  spfia  liegt  dif 
dorsal  flacb«  der  Leber  frci, .....    Kiniuit  m&n  nocb  Idafo,  dai  die  Luti 
in  dfitm  be^cbmiikten  ponrigen  Hoble  der  Pleum  mehl  tiur  an  den  Sae 
mud  der  mam^  longitudioabb,  sond^m  vomdinilich  auch  an  die  BofwZl 
tier  bcidaii  i^lUoben  Scbenkd  d^r  LcUteren  bd«tigt  sijid,  wa  ergfbl  mdA  • 
e«  Dioht  laidit  M  in  den  ebeu   orwiihiLton  Jlildunfeii  daa  Ml;    * 
dorvalen  diapbnifmat  dat  Eaninehens  wieder  fu  flnden. . .  * . , 
^  **  Der  ganw  untcrsebTed  ewiscben  der  Emwickehing  dei  Hnhai  tmd  i 
KAntn0be3ii  laun  dcinigtnuliia  Air  di^eo  Periodo  so  fortnulirt  werdcn*  ^ 
KnninohMi  U^t  sich   dan   mittelatilck  dcs  ddr«iden   Dtaplmipnii«  Ub§^ 
DofMllliichid  d«r  Ii«ber,  beitu  Uubn  Imm  det  TeDtnlilaobe  der  LutigHi  mh* 

*I)efimd4c^p.l7L 

'  Defined  /,  c.  p.  172. 
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the  ckkk  are  fairly  similar,  and  (p.  214)  giving  the  rSsume  from 
which  a  quotation  ^as  already  been  made  (p.  459). 

III.  (e).  On  the  Development  of  the  two  Parte  of  the  Post- 
hepatic  Septum  of  the  Bird. 

We  have  now  to  refer  to  the  developmental  changes  grouped 
under  heads  B  &  C  (p.  456). 

First,  with  regard  to  the  development  of  the  *'  oblique  abdominal 
septum" 

Ravn  (op.  eit,  p.  140)  calls  by  the  name  of  "  vena-cava-falte  "  or 
"  plica  Tense  cavee  "  the  ridge  that  occurs  in  Mammals  as  a  backward 
continuation  of  the  embryonic  lung-substance,  because  through  it 
the  vena  cava  inferior  passes  on  its  way  from  the  kidneys  to  the  liver 
and  heart.  But  it  will  be  seen  on  reference  to  the  Plates,  figs.  5  &  6, 
which  together  with  fig.  7  show  three  sections  of  a  chick  of  7th  day ', 
that  there  is  a  horizontal  ridge  of  the  same  nature  on  the  left  side 
*l*o  (y>  y)>  where  of  course  there  is  no  vena  cava  inferior. 

Later  stages  in  the  development  of  this  septum  are  shown  in  the 
series  of  transverse  sections  of  embryo  of  10th  day  (figs.  20,  21, 
•2,  7,  y),  and  in  the  transverse  sections  of  12th  day  (figs.  27  &  28, 

r*  y)- 

It  will  be  seen  that  the  growth  of  the  abdominal  air-sacs  has 
considerable  influence  on  the  development  of  this  septum,  into  which 
they  extend  from  its  outer  anterior  border.  We  may  say  in  fact 
that  though  a  starting-point  is  supplied  by  the  ridge  (y)  which  is 
visible  as  a  backward  continuation  of  the  pulmonary  mesoblast  in 
the  earliest  stages,  it  is  only  when  the  abdominal  air-sacs  have 
attained  some  degree  of  development  (as  at  about  the  time  of  the 
completion  of  the  avian  diaphragm,  9th  to  1 0th  days),  that  a  true 
septum  reaching  from  the  lateral  walls  to  the  median  vertical 
mesentery  (c/l  fig.  22,  y,  y)  is  apparent  and  begins  to  extend 
posteriorly  and  obliquely  ventral  wards. 

This  oblique  abdominal  septum,  or  anterior  and  dorsal  portion  of 
the  post-hepatic  septum,  is  shown  in  its  adult  relations  in  figures  45 
and  46,  y,  y  (transverse  sections). 

The  ventral  part  of  the  latter  is  formed  by  the  laterally  extended 
ventral  ligament  of  the  gizzard  and  hinder  part  of  liver,  which  goes 
by  the  names  of  gastrohepatic  ligament  and  the  great  omentum. 
*  We  see  this  membrane  in  the  longitudinal-vertical  section  of  1 0th 
day  (taken  to  the  right  of  the  middle  line,  wherefore  the  gizzard 
does  not  appear)  (fig.  18,  /3)  extending  from  the  ventral  body-wall 
to  the  posterior  side  of  the  liver.  It  is  shown  also  in  figs.  13,  17» 
19,  20,  26,  27,  28,  and  also  in  29, /3,  /3.  Further,  I  would  call 
attention  to  fig.  16,  which  is  a  longitudinal-horizontal  section  through 
the  more  dorsal  part  of  the  gall-bladder  (b.g)  and  the  antero-ventral 
corner  of  the  lung  (puL)  of  a  chick  of  the  12th  day.     On  the  right 

'  Owing  to  the  curvature  of  the  embryo  at  that  date,  these  are  partly  horizontal- 
longitudinal  and  partly  transverse.  They  are  very  similar  to  figures  581  and 
582  in  Duval'g  AUas ;  but  the  latter  fail  to  show  the  presence  of  the  ridge  y 
on  the  left  side. 


464  MR.  6.  W.  BUTLER  ON  THS  SUBDIVISION  OF      [NoT.  19, 

side  there  is  still  a  commnDication  (*)  between  the  hepatic  and 
post-hepatic  parts  of  the  abdominal  cavity ;  and  comparing  this  with 
figs.  15  &  1 7»  which  represent  sections  respectively  dorsal  and  ventral 
to  the  section  in  fig.  16,  it  will  be  seen  that  the  more  dorsal  part  of 
the  pott-hepatic  septum  is  composed  of  the  oblique  abdomnal  sepium 
(y),  while  the  more  ventral  part  consists  of  the  lateral  *' omental" 
extension  (/3).  On  the  left  side  the  ventral  and  dorsal  components 
of  the  poit-kepatie  septum  never  meet,  and  there  is  always  in  the 
fowl  a  me  communication  between  the  '*  pulmohepatic  recess  "  of 
this  side  and  the  general  intestinal  cavity.  In  the  duck  this  is 
reduced  to  the  condition  of  a  small  aperture  (e/,  suprd,  p.  454). 

With  regard  to  the  origin  of  this  post-hepatic  septum,  it  would 
seem  that  the  ventral  portion  03)  is,  so  to  speak,  started  by  the 
vitelline  veins  which  cause  considerable  inward  projections  of  the 
lateral  body-walls  in  which  they  run.  With  the  closing-in  of  the 
body-wall  in  the  r^on  of  the  umbilicus,  the  vessel  of  the  left  side 
which  alone  continues  as  the  allantoic  vein  (or  in  the  adult  as  an 
anterior  abdominal  vein  carrying  blood  from  the  fat-laden  omentum) 
comes  to  assume  a  more  central  course,  but  the  ventro-lateral  attach- 
ment of  the  membrane  which  supported  these  vessels  persists. 

The  dorsal  component  (y)  of  the  post-hepatic  septum,  on  the 
other  hand,  is  due  to  the  extension  laterally  and  posteriorly,  by  the 
growth  of  Uie  abdominal  air-sacs,  of  the  ridge  that  forms  a  backwmrd 
continuation  of  the  pulmonary  tissue  of  either  side.  And  it  is  thus 
that  I  believe  that  in  those  Sauropsida  which  have  no  similar  arrange- 
ment of  air-sacs  the  post-hepatic  septum,  which  may  be  present 
(Crocodiles  and  Teiidse),  is  the  homologue  of  the  ventrvd  component 
of  this  septum  in  the  bird — ^the  dorsal  part  being  merely  repre- 
sented by  the  membranous  fold,  which  in  many  Lizards  extends  for 
a  considerable  distance  behind  the  lungs. 


IV.  On  thb  Body-cayitt  of  the  Lacbrtilia  and  of  the 
TsiiDiB  in  particular. 

(a)  The  LaeertUia  generally. 

Turning  now  to  the  Lacertilia  and  recurring  to  the  question  of 
the  ventral  attachment  of  the  lungs.  The  left  lung  seems  to  have, 
as  a  rule,  its  ventral  border  but  slightly  if  at  all  attached,  but  there 
is  sometimes  a  short  ligament  connecting  this  with  the  liver  or  tissue 
in  front  of  that  organ. 

The  right  lung,  on  the  other  hand,  seems  as  a  rule  (c^.  p.  465, 
fig.  A)  to  have  its  whole  ventral  border  attached  to  the  dorsal 
wall  of  the  right  liver-lobe,  or — seeing  that  dorsally  it  is  attached 
to  the  middle  line  by  another  ligament — it  may  sometimes  be  rather 
described  as  set  on  the  outer  side  of  a  membrane  passing  between 
the  right  liver-lobe  and  the  dorsal  part  of  the  median  mesentery. 
The  spaces  thns  enclosed  between  the  lung  and  its  ligaments  on  the 
outside,  and  the  oesophagus  and  its  ligaments  in  the  middle  line,  are 
homologous  with  the  pulmohepatic  recesses  of  birds  above  described 


"K.  figs.  1-4  and  woodcut  A,  p.  466),  and 
'  lung  and  liver  are  the  pulmohepatie 
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nd  consequently  the  corresponding 
npg  genera : — 

Uronuutyx. 
K^ham€eleon. 
henodon. 
hido€auru8, 

lung  is  attached 
Ver  and  dorsal 

with  the 
by  its 

the  only 


^lon  referred  to  may  be  thus  diagram- 


'jt>f// 


Fig.  A.  Diagrammatic  section  of  one  of  tbe  lizards  included  in  the  first  list 

given  above,  taken  through  the  lungs  and  liver. 
Fig.  B.  A  similar  section  of  one  of  the  Teiidaj,  mentioned  in  the  second  list. 

a,  pulmohepatie  ligament;  Ofs,  cpsophagus ;    h,  h\  right  and  left  liver-lobes ; 
m^  median  thoracic  septum ;  ftd,  lung. 


A  second  set  of  attachments  of  the  liver  frequently  met  with  are 
ventral  ligaments  that  run  outwards  from  the  pericardium,  or  the 

*  It  may  be  noted  that  two  similar  types  occur  among  the  Amphibia. 
Thus,  in  tne  Salamander  all  the  membranous  attachments  of  the  lungs  and 
lifer  seem  to  be  precisely  similar  to  those  in  the  common  Lacertilian  type 
\t.g.  Lacerta).  But  in  the  Frog  the  two  lungs  hang  freely  suspended  on  either 
side,  as  in  tbe  Teiide. 
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median  Tentral  ligament  behmd  it,  and  take  a  more  or  leas  oblique 
course  across  the  liver.  Sometimes  there  ia  more  thaii  one  sueh  oa 
a  side. 

I  would  call  these  the  oblique  ligaments  of  the  IiTer, 

These  ligaments,  when  present,  appear,  in  certain  cases,  to  be 
continuDUft  with  the  membraiies  that  bear  the  forward  continuation! 
of  the  Miillerian  ducts  (ovi ducts) ,  and  are  fipecially  noticeable  ia 
the  case  of  the  Chameleon,  where  thej^  form  broad  sheets  of  mem- 
brane constituting  a  kind  of  ventral  diaphragm  '_ 

The  oblique  ligaments  can  he  traced  to  Lacertatt  Uromitst^s^ 
Ameivaj  Chotfifsieonj  and  others*  but  their  number,  distribution,  and 
degree  of  development  is  different  in  different  forms  ;  and  1  call 
attention  to  them  chietij  on  account  of  the  light  thej  may  throir 
on  the  nature  of  certain  membranes  in  the  Croeoddes*  There  are  in 
these  animals  (cf.  p.  1(19)  certain  well-defined  ventral  ligaments  of 
the  liver,  which  completely  mark  off  the  more  median  portion  of 
each  lobe  from  its  an tero- lateral  corner,  and  seem  to  correspond  to 
these  inconspicuous  ligaments  in  the  Lacertilia,  but  tiot  truly  to 
ftnjthin|;  in  Birds. 

I  am  inclined  to  regard  such  oblique  ligaments  as  complementttTy 
to  the  pul mo-hepatic  ligaments ;  that  is,  to  consider  that  they  serve 
to  unite  the  liver  to  the  body-wall  in  those  forms  in  which  the  tissue- 
corresponding  to  the  avian  diaphragm,  to  which  the  tast-mentione 
ligaments  are  attached,  does  not  itself  become  attached  to  the  body 
wall. 

The  more  or  less  marked  folda  of  peritoneum,  which  ciny  th' 
forward  continuations  of  the  Miillerian  ducts^  seem  (ef^  p*  462)  t 
mark  the  line  along  which  an  avian  diaphragm  might  be  expectei 
to   arise;    and  they  probably  exercise   one  of   the   runctions  of 
diaphragm^  in   rendering  a  certain  protection  to  the  longs;   bat  M 
would  not  advocate  any  closer  homology  between  these  memhrmne^ 
and  the  diaphragms  of  either  Birds  or  Mammals. 

The  relation  of  the  lungs  to  the  body-cavity  in  the  Monitors  [^ 
referred  to  in  my  paper  on  the  "  Fat- bo  dies,"  to  be  subsequentlj^ 
read,  and  I  have  nothing  further  to  add  here. 


^J 


(b)  The  Teiidm, 

The  condition  in  Tttpinamhii  teffuisin  (Tejus  te^erimt  Gray)  i 

very  interesting. 

Me  have  here(f/  Plate  XLVIIL  %s.  31-34)  a  post-hcpati 
septum  (/>),  apparently  homologous  with  the  ventral  (or  so-cnlle 
"  omental  **)  portion  of  the  post-hepatic  septum  in  birds  (the  veotr;^-^ — i/ 
side  of  which  is  shown  in  fig.  29,  /5),  and  perhaps  to  the  great  ^  et 
part  of  the  post-hepatic  eeplnm  in  Crocodiles  [figs*  40-43,  ^K 

This  well-marked  post- he  pa  tic  septum  at  first  strikes  the  obsej  b^     er 

^  Buch  oblique  ligaments  do  in  their  adult  relations  rather  ii^ggett  wrt       tf 
the  errjbryonic  mtttunmlian  diaphragm.     They  attach  the  liver  to  Se  bodj-^r  jiif 
posleriorly  aijd  veutndly  to  the  alt/n-huient  of  the  liver  to  the  Umgi  at  mv^^t* 
bUuuto  (eoiiiiMU*o  with  thk  l*late  XLVI,  l!g.  4,  dpk). 
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as  h€ing  Terj  peculiar ;  but  it  is  led  up  to  in  other  genera  of  the 
Teiidre.  Thus,  iii  Ameiva  and  Callopistes  the  median  ventral  liga- 
ment is  J  as  it  were,  expaDfled  laterally  behind  the  liver,  or  it  may  be 
said  to  give  off  &t  right  singles  on  either  side  a  tnembrane  which 
dorsnllv  becomes  attached  to  the  hinder  pnrt  of  the  liver. 

]  n  Aniewu  and  Oailopistes^  however,  the  tfansversc  vertical  septum 
thus  formed  is  not  continuous  with  the  lateral  walls,  ft^d  there  is  a 
free  passage  on  either  side*  But  in  Tupinambis  (see  Plate  XL ¥11 1. 
fig.  32,  which  is  a  view  of  the  septum  from  behind,  ventral  side 
uppermost)  the  subdivision  of  the  body-cavity  is  much  more  com- 
plete* On  the  right  side  there  is  only  a  very  small  aperture  of 
communication  (o)  between  the  pulmohepatic  and  intestinal  cnvities. 
This  is  situated  on  the  dorsal  side  externftl  to  the  inferior  vena  cava 
and  the  attenuated  extremity  of  the  right  liver-lobe,  which  is  repre- 
sented as  visible  through  the  septum.  On  the  left  side  there  is  a 
larger,  but  still  comparatively  smalK  aperture  (o')  also  dorsally 
situated* 

Figs.  33  &  34  give  side  views,  ventral  side  uppermost,  of  this 
post- hepatic  septum  (/>),  and  the  organs  contained  in  the  pulmohepatic 
ttrity  in  front  of  it.  The  whole  lateral  body- wall  next  the  observer 
it  supposed  to  be  removed,  lo  ti^.  31,  on  the  right  side  (left  of 
observer),  only  the  ventraJ  part  of  this  septum  is  displayed^  the  more 
dorsal  part  lying  concealed  beneath  this,  together  with  the  extremity 
of  the  right  liver-lobe. 

This  post-hepatic  sej)tum  I  have  throughout  indicated  by  the  same 
letter  0^)  ***  ^'^^  more  ventral,  or  omental,  part  of  the  poat-hepatio 
eeptum  of  birds,  iu  accord  ffith  wy  ojuuion  that  they  are  homologous  ; 
eioce  the  position  of  the  foramen  of  either  side  seems  to  make  it  elear 
that  there  is  no  component  growing  in  from  the  dorsal  side  corre- 
spouding  to  the  ohlique  abdominal  septum  of  the  bird.  This  is  just 
Drhat  we  should  expect,  there  being  no  development  of  ahdomiuai 
air-sacs. 

The  difference  between  the  adult  condition  of  these  Teiida  and 
that  of  the  other  type  of  Lizard  would  seem  to  imply  that  the  vena 
rava  inferior  of  the  former,  instead  of  developing,  as  in  Laceria, 
Oailtis^  and  Lepus^  in  tissue  contiunous  with  the  posterior  part  of  the 
pulmohepatic  ligament,  has  arisen  in  a  lateral  transverse  outgrowth 
of  the  dorsal  part  of  the  longitudinal  median  septum  or  mesentery, 
in  fact  in  a  membrane  situated  altogether  posterior  to  the  place 
^where  the  pidmohepatic  recess  would  lie  if  present. 

The  need  of  some  such  transverse  membrane,  in  the  absence  of  the 
pulmohepatic  ligament,  to  carry  ihe  vena  cava  inierior  to  the  liver, 
accounts  for  the  dorsal  portion  of  the  post^hepatic  septum  in  the 

To  the  relations  of  the  lungs  in  l!ie  Tetidee  I  haTe  already  referred 
Cp.  465), 

V.  On  the  Body-cavity  of  the  Crocodilia. 
Turning  now  to  the  Crocodiles.     In  the  absence  of  any  data  as  to 
the  deTelopment  of  the  septa  in  these  anitnaLs  (such  as  we  possess  iu 
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the  caie  of  Birds  nnd  ^lamtnals),  I  gtire  for  what  it  mtj  be  moiih 

the  following  interpretation,  based  mainly  on  the  studj  of  very  yomig 
specimeas  either  recently  hatched  or  still  within  the  egg.  I  We 
examined  but  one  i^eli-preserred  adult  Bpeclmen  (of  the  Alligttof 
tvpe)p  and  aonie  etglit  or  more  smaJl  animals,  four  of  which  weit 
unhatched,  three  of  them  not  having  yet  cut  their  teeth^  and  being 
possessed  of  the  homy  egg- breaker  on  the  snout. 

Young  animals  such  as  these  are,  T  think,  best  for  making  oat 
the  relations,  as  not  only  is  it  etisy  to  cut  longitudiual  and  transrerse 
sect  ion  i  of  them,  but  in  the  adult  the  true  relations  of  the 
membranes  tend  to  become  obscured  by  adhesions  or  other  adspttre 
ciiAnges^  and  the  only  drawback  is  the  caution  necessitated  by  the 
delicacy  of  their  membranes. 

That  which  first  strikes  the  obferver  with  regard  to  the  bod?* 
cavity  of  a  Crocodile,  is  the  mb division  of  the  Pleuro-peritatietl 
cavity  into  Pnhnohepatic  and  Intestinal  portions  by  a  p&st-hepsiie 
septum  ^ ;  secondly,  the  facts  mentioned  by  Jluxley  (4,  p,  55^%  tbt 
the  gizzard  is  firmly  connected  with  the  body-wall,  so  that  it  apjietns 
to  be  itself  shut  off  from  the  intestinal  cavity  :  and  that  the  liver 
projects  into  a  number  of  different  sacs  ^, 

In  these  three  points  the  Crocodiles  at  first  sight  approacli  ikt 
Birds  rather  than  other  Sauropsida.  It  appears  to  me,  howerer, 
tbnt  the  Crocodiles,  in  the  matter  of  the  subdivision  of  their  bo^T- 
cavity,  are  distinctly  reptilian  rather  than  avian;  and  that  theonlj 
satisfactory  way  of  comparing  the  two  types,  in  the  absence  of  tht 
much  needed  embryologicfll  data  (cf.  supra,  p.  453),  is  to  anfllyit 
the  complex  condition  of  each  into  its  component  elements,  aadti^ 
compare  these  in  the  light  of  our  knowledge  of  the  simpler  Saurop- 
sida  (Lacertilia),  and  of  the  development  ot  the  bird. 

Fig.  35  represents  one  of  the  young  Crocodiles  referred  1<J 
reduced  one  half,  the  lines  indicating  the  approximate  planef  of  the 
sections  sketched  in  the  corresponding  figures,  which  are  on  a  sca^^ 
three  times  as  large  *. 

Fig.  42  is  intended  to  show  the  cut  edges  of  the  pleuro-peritouc^ 
membrane,  as  they  would  appear  on  the  remoTal  of  the  ventral  boi*-5' 

^  Hiint<>r  in  'Eftsarftand  Obsi?rTfltion«  on  HutumJ  History /  (^ted    ^^ 

uttu£'hm™tA  orthi*  liver  m  thetidult  Ci^ocodil*^*     He  emplwieifrs  t(»?  tact  rhsl 
livtir  IB  fihiil:  off  from  the  ahdmmunl  cavity,  luid  emits  Uiat  it  il^t^lf  Jn  ' 
diaptimgiy.     He  adds,  bowever,  Ihal  tm  jujcount/uf  tbe  w<?U'iiijir 
ot'  tbf*  TtiembranotiA  laniella  bebind  it,  we  mnj  "ciin&ider  ilio  li.' 
thcirai/' 

^  Vf.  Owen,  R  Z.  8.  1831,  pp.  im  and  169.     I  wna  not  <iwiire»  una!  vri  r  r 
present  impe.T  waa  in  t^pe,  that  this  author  hod  described  nome  of  the 
uiiml  feiitiirca  hvrchx  discMPsed. 

^  Tlie  luiJgitiidiuDJ  t»6CtionHiD  question,  (xgB.  50,  40,  &  41,  ar»  dnwii  frmn 
T^ntral  Btde,  a«  arc*  also  fi^js*  42  &  4^1,  and  nleo  fig,  29  of  llie  duet*  uhI  31 
Tifpinanihis,     AH  tlieso  diflbr  from  tLe  lioriEontiS  i^liom     '    ' 
binl,  whieb  are  drawn  from  the  dopwU  sjdet     This  dltfierottr.  _, . 

I  \m\^  thar  tbert)  will  be  no  diffioultj  in  iiiakin|i;  any  «>f".»'L,  may  J^ 

deajnxl.     Tbe  tmn.iverae  aectione  of  tbe  Qrooodtlc^,  llg*.  a;  w^^ 

tboflo  of  tlie  dcTeloping  bird,  and  also  with  Ogs,  46  &.  47  i  33'  ^ 

Tmpma'mhki  in  being  amwn  from  behind. 


nay 
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wall,  without  dftinage  to  the  delicate  septa  and  ligameats  attached  to 
and  passini^  into  it. 

There  appears  to  be  a  sey>tum  or  '*  diaphragm  '*  behind  the  lung«t 
d.a^j  dLa^  ;  but  this  only  extends  for  a  short  distance  inwards  from  the 
ventral  body-wall,  as  is  seen  by  comparing  the  figures  40  and  42, 
which  represent  the  condition  in  the  ventral  region,  with  figures  41 
and  43,  which  are  sections  through  the  more  dorsal  part.  There  19, 
in  face,  a  continuous  puhnohepatic  space  4,  4%  4,  4^,  on  either  side 
closed  posteriorly  by  the  post-hepatic  sc])tum  (figs«  40,  42,  and  43, 
/5,  ^3,  and  fig.  41  ^3+ 7  &  (5)*  I  would  compare  the  imperfect  |>artition 
{d.fi^^  dM\  fipjs.  40  &  42)  to  the  ventral  portion  of  the  avian 
diaphragm t  The  septum  behind  the  liver  appears  to  me  to  he  homo^ 
logons  with  tlie  post-b^pati<^  septum  of  Tupiuambisy  or  with  the 
ventral  or  omenlal  part  of  the  post* hepatic  septum  of  the  bird^  And 
perhaps  the  most  dorsal  part  near  the  poatero-dorsal  extremity  of  the 
lung  and  Uver  may  represent  the  dorsal  element  (oblique  abdominal 
septum  of  the  bird)* 

But  besides  these  lateral  pulmo-hepatle  cavities^  there  are^ 
anterior  to  the  post- hepatic  septum,  two  smaller  sacs  on  either  side 
iu  the  region  of  the  liver,  w^hich  must  now  be  described* 

In  fig«  42  we  see  on  either  side  of  the  median  ventral  ligament 
(nt)  a  closed  peritoneal  sac  (1,  1')  containing  a  portion  of  rhe  lifer-lobe 
of  its  side.  These  sacs  I  would  roughly  compare  to  the  large  ventral 
liver  aacs  in  the  bird  (figs.  29  et  var.  1,  l^J,  However,  the  lateral 
boundaries  {L06,  Lob)  of  these  spaces  in  the  Crocodile  do  not  seem  to 
correspond  exactly  to  any  membranes  \n  the  bird,  but  to  the  oblique 
ligaments  of  the  Uver  described  above  (p,  46fi)  in  the  Lacertilia, 
as  apparently  eomplementary  to  the  pulEiiohepatic  ligaments  which 
are  represeuted  in  all  three  groups.  The  relatiotts  of  tl^ese  spaces 
(1,  1')  and  ligamentii  U*ob^  ^^ob)  are  further  illustrated  in  the  trans- 
verse sections  (figs,  3/  ^  38)  and  in  the  longitudinal  section  (fig.  39)* 

The  second  pair  of  cavitiets  in  the  region  of  the  liver  are  specially 
worthy  of  consideration.  These  art;  the  cavities  2  &  2'  on  the  right 
and  left  sides  respectively  la  the  longitudinal  sections  (figs.  40  &  43, 
&  41  right  side)  and  in  the  transverse  sections  (figs.  37  &  3H). 
I  regard  1  hem  as  comparable  to  the  pulmohepatic  rccesfies  of  the 
bird*  That  on  the  left  aide  seems  to  be  entirely  cloaedj  and  since  it 
lies  between  the  liver  and  the  alimentary  canal  it  is  not  bounded 
autero-dorsally  by  the  lung  and  mediastinal  tissue^  and  it  can  only 
be  coQjpared  with  the  posterior  and  more  median  portion  of  the 
cotreaponding  recess  in  the  bird* 

The  space  on  the  right  side,  however,  much  resembles  the  corrc* 
sponding  space  in  the  bird  or  lizard  in  its  relations  to  the  livf r  and 
lung ;  it  is  fK>unded  on  the  outside  by  the  pulmohepatic  ligament  (figa. 
37,  40,  41,  -13,  a)t  whichj  as  in  the  lizard  or  bird,  passes  postero- 
dorsally  into  the  membranous  tract  (7,  fi.g.  38)  that  h  continuous 
with  the  posterior  extremity  of  the  pulmonary  and  mediastinal  tissue 
(oblique  abdominal  septum  of  bird). 

On  the  right  side  1  found,  in  some  of  the  young  specimens 
eiKamined,  a  passage   between   the  pulmohepatic  recess    and    the 
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general  intestinal  (or  post-hepatic)  cavity.  In  fig.  43  (whidi 
represents  the  dorsal  half  of  the  trunk-region  of  one  of  these  small 
animals  that  had  been  cut  horizontally),  (z)  indicates  a  blunt 
wire  or  **  seeker  "  passed  through  this  channel  of  communication 
from  the  post-hepatic  cavity  (3)  to  the  pulmohepatic  recess  (2). 
The  postenor  aperture  (/.  Jf^)  may  be  sometimes  easily  detected. 

It  is  the  position  of  this  channel  that  b  specially  noteworthy. 
The  opi'ning  into  the  post-hepatic  cavity  b  not  a  proper  foramen  of 
Winslow,  as  is  the  case  in  the  bird  up  to  the  ninth  day.  It  lies 
dorso-extemally  to  the  dorsal  attachment  of  the  fatty  so-called 
'*  spleen/'  and  has  the  same  relation  to  the  vena  cava  inferior,  while 
in  the  case  of  the  foramen  of  Winslow  the  rdations  to  the  latter  are 
the  reverse  of  this.  On  the  other  hand,  the  aperture  here  resembles, 
in  its  relation  to  the  vena  cava  inferior,  the  dextral  foramen  in  the 
post-hepatic  septum  of  Tupinamhis  {cf,  p.  467,  &  figs.  31,  32,  & 
34,  o),  though  in  the  case  of  thb  Lizard,  owing  to  the  i^)sence  of 
pulmohepatic  ligaments,  there  is  no  corresponding  recess  for  it  to 
lead  into  (cf,  woodcut  B,  p.  465). 

The  omental  sac  proper  (if,  as  is  probable,  one  is  originally 
formed)  would  appear  to  have  become  obliterated  in  connexion  with 
the  tight  matting  together  of  the  coils  of  the  alimentary  canal  in  the 
region  of  the  stomach  and  duodenum. 

I  regret  that  I  have  failed  to  make  out  exactiy  what  it  is  that 
Huxley  (4,  p.  568)  suggests  may,  in  the  Crocodile,  represent  the 
oblique  septum  of  birds.  But  if  the  homologies  advocated  in  thb 
paper  be  correct,  the  oblique  septum,  together  with  the  pulmonary 
aponeurosis,  should  be  represented  by  the  tissue  covering  the  postero- 
mesial  face  of  the  lungs  ventrally,  and  on  the  right  side  forming  the 
antero-dorsal  wall  of  the  pulmohepatic  recess. 

VI.  Conclusions. 

1.  The  avian  diaphragm  b  a  single  structure  completed  as  such 
(in  the  chick)  about  the  tenth  day  of  incubation  and  only  subse- 
quently divided  into  two  parts  by  the  growth  of  the  ^*  diaphragmatic  *' 
or  "  iutermedmte"  air-sacs. 

2.  The  facts  described  would  appear  to  give  support  and  defini- 
tion to  the  view  that  the  main  part  of  the  avbn  diaphragm  b  not 
homologous  with  the  dbphragm  of  mammab,  but  with  tissue,  which 
in  the  latter  group  b  called  mediastinals 

3.  The  post-hepatic  septum  of  the  bird  is  composed  of  two  parts. 
One,  developing  backwards  and  ventral  wards  from  the  posterior  border 
of  the  lung  in  connexion  with  the  growth  of  the  abdominal  air-sacs, 
jseems  to  be  quite  rudimentary  in  other  types  which  have  not  a  like 
dbposition  of  air-sacs.  The  other,  spreading  on  either  side  dorsally 
and  forwardly  to  meet  the  former,  appears  to  be  homologous  with  the 
greater  part  or  the  whole  of  the  post-hepatic  system  of  the  Crocodilia, 
and  of  the  TeiicUe  among  Lizards. 

4.  So  far  as  the  subdivbion  of  the  body-cavity  b  concerned,  the 
Crocodiles  seem  comparable  to  the  Lizards  rather  than  to  the  Birds. 
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They  can,  howrever,  be  compared  with  the  latter  by  reason  of  tlie 
fact  tlial  the  Birds  cau  themselves  be  eompired  with  the  Lizards. 
The  Lizards  would  seem^  so  to  speak ^  to  form  tlie  iienreat  approach 
to  a**  greatest  eommon  measure**  for  the  Birds  and  Crocodiles  at 
present  aTailable,  hi  the  absieoce  of  much  wanted  embrjological  data 
with  regard  to  the  latter* 

5*  Tlie  family  of  the  Teildte  is  noteworthy  from  the  development, 
at  any  rate  among  some  of  its  members,  of  a  more  or  less  complete 
post-hepatic  septum,  and  for  the  absence  of  the  usual  attachment 
between  the  lung  and  li7er-lobe  of  the  right  side. 
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Postscript. 

While  these  pagea  were  passing  throngh  the  press  my  attention 
was,  by  Prof.  Howes,  directed  to  a  paper  by  Havn  (Archiv  fUr  Auat- 
omie  und  Pbysiologie,  Anat.Abth*  188^,  p.  412),  published  after  the 
sending  in  of  my  own. 

This  is  one  of  a  series  of  papers  by  that  author  on  the  develop- 
ment of  the  diaphragm  and  adjoining  organs*  In  it  the  various 
membranes  and  septa  that  are  visible  in  the  body-cavity  of  the  adult 
male  Lacerta  vtridis  are  carefully  described  with  the  aid  of  figures. 
He  caJls  attention  to  certain  membranous  tissue  posterior  to  the 
heart  which   he  would   regard  aa  representing   part  of  the  more 
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Tentni  portion  of  the  Mammaliau  diaphragm.  Doabtleaa  the  re- 
sohs  of  the  systematic  research  he  is  undertaking  will  be  of  the 
greatest  interest,  but  it  is  only  necessary  for  me  here  to  refer  to  cer- 
tain points  in  his  nomendatore. 

Rayn  caUs  the  membrane  passing  between  the  lung  and  the  UTer- 
lobe  of  the  right  side  (the  pulmwk^MUic  ligament  of  this  paper)  the 
ligamentum  pmlaumale  accestorium. 

If  we  consider  Laeeria  alone,  Ravn's  term  seems  certainly,  as  a  role, 
the  more  appHcable  of  the  two ;  for  on  the  left  side,  as  well  as  on  the 
right,  there  is  a  ventral  ligament,  which,  however,  passes  from  the 
lung  not  to  the  liver  but  to  the  ventral  body-wall.  Ravn,  however, 
mentions  that  in  one  specimen  he  traced  a  connexion  between  the 
lung  and  liver  by  means  of  this  ligament ;  and,  as  he  says,  the  usual 
condition  in  Lacerta  is  probably  due  to  the  tardier  development  of 
the  left  liver-lobe  in  the  embryo.  In  the  adult  of  many  lizards  (e.  g. 
SpAenodon,  TrackydosauniSt  Uromastyx)  the  ligament  on  the  left  side 
b  either  not  at  aU  or  but  slightly  developed  and  does  not  extend  as 
far  back  as  the  anterior  margin  of  the  left  liver-lobe.  And  on  the 
other  hand,  in  Ampkisb^tnOj  where  the  left  ligament  is  well  developed, 
it  connects  the  lung  and  hver. 

I  think  that  the  more  definite  term  which  I  have  employed  is  justi- 
fied, especially  when  we  consider  the  homologous  hut  more  symmetrical 
parts  in  hirds,  where  it  is  the  liver-lohes  and  not  the  lungs  that  are 
kept  in  place  by  these  ligaments ;  moreover,  the  corresponding  term 
pulmoheptUic  recesses  serves  well  to  describe  those  portions  of  the 
peritoneal  cavity  which  are  enclosed  laterally  by  these  ligaments. 

The  membranes  which  I  have  called  oblique  ligaments  of  the  liver, 
Ravn  calls  the  ligamentum  suspensorium  hepatis  accessorium  (dextrum 
and  sinistrum  respectively).  Ravn's  term  has  the  advantage  of 
greater  definiteness,  but  it  is  long.  I  may  repeat  that  the  develop- 
ment of  these  ligaments  in  different  types  of  Lizard  varies  both  as  to 
size  and  number,  for  there  may  be  more  than  one  on  a  side.  This 
seems  to  indicate  that  they  have  only  a  general  morphological  value. 
They  are  either  (as  Eavn  calls  them)  accessory  suspensory  ligaments, 
or  (as  I  have  said  above)  ligaments  complementary  to  the  pulmohepatic 
attachments  of  the  hver,  in  those  forms  where  the  latter  are  not, 
as  they  are  in  the  bird,  calculated  to  give  sufficient  support  to  that 
organ  ventro-laterally. 

November  23, 1889.  G.  W.  B. 

Vin.  EXPLANATION  OP  PLATES  XLVL-XLIX. 

a.al,  right  allantoic  artery. 
tLaV,  Idft  allantoic  arteiy. 
a/,  alimentary  canaL 
eUSf  allantoiB. 
aot  dorsal  aorta. 
eM,p,  pulmonary  aponeoroeiB. 
o^,  eall-Uadder. 
c,  heart 

c',  wall  of  heart, 
d^davide. 
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oor,  ooraooicL 
e.W,Wo\aanhodj, 
d.a,  avian  diaphragm,        * 
d.a^,  representatiTe  of  afian  diaphragm. 
d.C,  duct  of  CuTier. 
d,]ld,  Mollerian  duot. 
d,M\  ligament  of  duct 
dph,  mammalian  diaphragm. 
fjVj  foramen  of  WinBlow. 
/.  JP,  fabe  foramen  of  Winslow. 

a,  genital  glaud. 
hj  k\  right  and  left  lobes  of  liyer. 
Lob,  cMique  ligament  of  liver. 
m,  median    thoracic  septum   and  abdominal  mesentery  and 

ligaments  that  support  the  alimentary  canal. 
ml,  muscle  in  avian  diaphragm. 

0,  o\  right  and  left  aperture  in  post-hepatic  9ep(um, 
oe$,  oesophagus. 

ov,  ovwy. 
pa,  pancreas. 
pc,  pericardium. 
pro,  proTentriculus. 
pu/,  lung. 
re,  kidney. 
s.a,  s.t/,  Bjad',  sjaf",  interdaTicular,  anterior  diaphragmatic,  posterior  diaphrag- 
matic, and  abdominal  air-sacs  of  bird. 
9,cb,  oblique  septum, 
spl,  spleen, 
sp/',  fatty  "  spleen  "  (?). 

t,  testis. 
v.a,  left  allantoic,  or  anterior  abdominal  rein. 
v.cut,  Tena  cava  superior. 
vx.i,  Tena  cava  inierior. 
vjom,  v.om',  right  and  lefl  omphalo-mesenteric  yeiu. 

v.tOy  line  of  attachment  of  fi  to  ventral  body- wall. 
e,  seeker  passed  through  false  foramen  of  Winslow. 

1,  1',  nght  and  left  ventral  liver-sacs. 

2,  2f,  right  and  left  pulmohepatic  recesses. 
d,  peritoneal  cavity. 

4,  pleural  cavity. 
49,  pulmo-hepatic  portion  of  body-cavity, 
a,  pulmohepatic  ligament, 
/3,  ventral  or  "omental**  portion  of  _p(w^-A«pa^i(?  septum  (ventral 

ligament  of  stomach  and  posterior  part  of  liver). 
7,  oblique  abdoTninal  septum  (antero-dorsul  portion  of  post* 
hepatic  septum). 
«,  t,  see  text. 


^gs.  1-28  are  selected  from  complete  series  of  sections  cut  with  a  rucking- 
microtome.  Figs.  36-41  and  43-47  are  drawings  of  thicker  hand- 
made sections. 

Figs.  1,  2.  Two  transverse  sections  of  chick-embryo  of  6th  day  in  the  region  of 
the  lungs  and  heart. 

Fig.  3.  Transverse  section  of  embryo  of  Lacerta  thiough  same  region. 

Fig.  4.  Transverse  section  of  embryo  mammal. 

Figs.  6,  6,  7.  Three  transverso-horizontal  sections  of  the  chick  of  the  7th  day 
drawn  (enlarged)  in  fig.  25.  Fig.  5  is  nearest  the  shoulder ;  fig.  7 
nearest  the  head  and  tail  (all  X  :^). 
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9lg«,  Sf  d,  10.  "Three  lungitudinftl  horUontJil  w^tioni  of  chiek  »t  begiiming  of 
VI th  dar  orincubntioT^,  itartliig  from  the  uiore  dor^l  region,  weea  horn, 

rentnA  gide  (nil  X  0). 
Figs.  11,  V2^  13<  Three  longitudiniLl  harkontal  sacli^ns  of  cshiofcftt  beginsinf  of 

IDtli  djiVf  starling  fbom  tti«  iriore  dors&i  r«gton,  Men  from  Tentral  iida 

(all  X  0). 
Flge.  H,  15,   lt3»  17^  Fotir  longituditial  harixontal  at^lUMlC  of  ehick-embrjo  it 

beginning  ot  12th  dikj,  flt&rting  fr^m  more  doml  fvgianf  tten  frofn 

Tentra]  aide  {all  X  o). 
Fig.  18,  Longitudiiml  Tertioal  mcUQn  ot  diiek  about  tho  beginiiiiif  (^  IfJth  dt^ 

( X  4), 
j^gK.  1^34*  TniD§T<?r»efiecticma  of  ©mbryo-ohick  ftl  aboiil  be^nnin^  of  lOtb  day 

(e«en  from  behiDdh   atarting  froiu  Lb«  umbtLieail  region  aod  rumuiig 

forwards  (a  J I    X  5). 
Fig*  2,^.  Outline  of  etiihryQ  of  whicb  %i.  5,  5,  7  sbow  Beetions  token  puriUel  i& 

(Jio  aLniight  IhieA  (euttifgied), 
Fi^,  1:26-28.  Tmn^verao  auctions  of  ehick  2tho\xt  be^nningof  12th  daj  (sketched 

from  bf^hind).     Tho  MCtiaDi  runniug  forwards,  (iitt^qtiortj  tit  Lbb  stiigtf 

thmugh  the  hing»region  miicii  re«eiubled  figt  23  &  24  ;ill  X  ll) 
FSg;  20,  BliowB  tlii^  r»rim»  cavities  in  the  trunk-region  of  tlte  Uojok,  espow^d  bf 

removing  the  ventral  body-wall  (t^dueed), 
Ftf,  30»  SboWN  the  animal  (nnt.  «ize)  ft-om  which  the  sections  ibown  in  %.  lit 

12,  13  were  cut  and  the  dirc<?tion  of  cutting   tlieui,  nA  weU  m  the 

originals  of  ilgs*  14-17. 
MgB.  31^4.  JBkek'Jies  of  diaacetions  of  J\tftinamhi$  te^fni^rm  dewinbed  in  ^  test 

(4  nai,  size). 
Fig,  35,  Sketch  of  joung  Crocodile  (unhat^jhed)  (  x  i),  eaeli  line  iti#Dal»  the 

approKimatf;  |>o»ition  of  tlio  section  wboeo  flgure  haa  Ibefiom^aodii^ 

number. 
Figs*  30-38.  TmnSTorse  t«<?tiori6  of  young  unbatobed  Crooodifa  (seen  fhiia  be- 
hind) (x  14). 
Fip.  31ML  Longitudinal  horieonlal  a«etioaa  of  young  tmlmtehM  Orooodilci, 

aeen  from  Teu«rftl  «ide  (X  IJ). 
Fig.  42.  To  show  the  carities  and  septa  displayed  oa  remoiing  the  fcatnl 

bfidy-wnll  of  young  Orofiodlle,  eoeti  fr^tn  Tentral  aide  (x  IJ). 
Fig.  43.  Longitudinal  hofiEoutal  section  ofyonng  Crocodile,  aemi  from  rmUtl 

aido.  hi  show  the  ctmimunication  between  the  right  pulmffkcpaik  iwflm 

i^iul  the  puKt-  hopatio  part  of  the  peritoneal  cnv  ily  (  x   1  j). 
Figs.  44-47.  Tf  ana  verse  seoiiona  of  adult  fowl ;  44  and  46  sketch  A  froai  in  ff^K 

45  and  47  from  bebieid  (reduoed), 


3,  On  the  Lepidoptem  of  Japan  and  Coit?a, — Part  III  ^ 
Hetcrocera,  Sect,  11.  Nodues  and  Detloidtt,  Bj  J.  H. 
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pleoeived  August  10,  18^.1] 
(Plates  L.-LIIL) 

L  ACRONYCTA  CUSPIS. 

Nactua  psi^  Hubri.  Noct,  fig.  504, 

Aeront^cta  cuspis^  Treit.  Schniett.  v.  1.  p.  32  ;  Guen,  Nocti.p*'*^. 

Vftr.  Acronf/cta  leticoeuspinf  Buth  A«n.  k  Mfig.  Nfti*   Hist,  (i)  i' 
p.  7H{\B7S);  III.  Typ*  Lep.  Uet.  iii.  (>L  xliv.  fig.  2  (1873)- 

Two  examples,  coll.  Pryer^     I    togk  a  specimea  at  Gcnsin  "> 
July. 

1  For  Pan  I.  see  P.  Z.  a  1887,  p,  308  •  Part  II.  P.  Z,  S,  Ism,  p.  &aa 
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Bather  larger  and  darker  in  colour  than  most  of  mj  specimens 
from  Europe. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  {Pryer) ;  Gensan  (Leech) ; 
North  China ;  Europe. 

2.  ACRONYCTA  TRIDBNS. 

Noctna  tridens,  ScbifP.  Wien.  Verz.  p.  67;  Esp.  Schmett.  iv. 
pi.  115.  figs.  5-8. 

Acronycta  tridenSy  Treit.  Schmett.  v.  1.  26 ;  Guen.  Noct.  i. 
p.  43. 

Acronycta  increta,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  78 
(1878) ;  111.  Typ.  Lep.  Het.  iii.  pi.  xliv.  fig.  3  (1879). 

Several  specimens  coll.  Prjer,  labelled  A.  increta.  I  took  examples 
at  Gensan.  Id  his  Catalogue  of  the  Lepidoptera  of  Japan  Pryer  says 
of  the  larva  of  this  insect,  "  very  like  A.  trtdens^  which  also  probably 
occurs  here." 

The  largest  example  in  my  series  from  Japan  measures  50  millim. 
in  expanse. 

Yokohama  (Pryer  and  Manley) ;  Gensan  (Leech) ;  Europe. 

3.  ACRONYOTA  P8I. 

PhaL-Noctua  psi,  Linn.  x.  p.  514. 
Noctuapsi,  lip.  Schmett.  iv.  pi.  115.  figs.  1-4. 
Acronycta psi,  Treit.  Schmett.  v.  1.  30;  Guen.  Noct.  i.  p.  43. 
Four  examples  taken  by  myself  at  Gensan  in  June,  and  Fushiki  in 
Jaly.     There  were  no  specimens  in  Mr.  Fryer's  collection. 
Gensan,  Fushiki  (Leech) ;  Europe. 

4.  Acronycta  digna. 

ThalpopMla  digna,  Butl.  Trans.  Ent.  Soc.  1881,  p.  176. 

Acronycta  michaely  Oberth.  Etud.  d'Ent.  x.  p.  18,  pi.  ii.  fig.  13 
(1884). 

Several  specimens,  coll.  Pryer. 

I  have  received  this  species  from  my  native  collector,  who  took 
tliree  examples  at  Gensan  in  Julv. 

Except  that  the  secondaries  of  some  examples  are  tinged  with  yel- 
low, this  species  has  no  character  in  common  with  Thalpophila  cythe^ 
rea,  the  insect  with  which  Mr.  Butler  compares  his  diyna  ;  further 
it  does  not  agree  with  the  characters  of  the  genus  Thalpophila,  Hiibn., 
IS  diagnosed  by  M^alker  (Cat.  Lep.  Het.  ix.  p.  214),  especially  as 
regards  the  antennae,  which  in  digna  are  simple  in  both  sexes. 

Ranges  from  40  millim.  to  52  millim.  in  expanse. 

Yokohama,  Oiwake  (Pryer) ;  Corea,  Sidemi  (Jankowshi), 

5.  Acronycta  herculea. 

Acronycta  herculea,  Feld.  Reis.  Nov.  cix.  fig.  2. 
Acronycta  luteicoma,  Grote,  var.  elongata,  Oberth.  Etud  d'Ent* 
X.  p.  20,  pi.  ii.  fig.  3(1884.) 
Four  examples,  coll.  Pryer. 
Yokohama,  Oiwake  (Pryer) ;  Sidemi  (Jankowski). 

32* 
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6.  ACRONYCTA  MAJOR. 

Acronycta  major,  Brem.  Bull,  de  I'Acad.  1861,  t.  iii. ;  Lep.  Ost- 
Sib.  p.  48,  pi.  V.  fig.  7(1864). 

Triana  anadina,  Butl.  Trans.  Ent.  Soc.  1881,  p.  19. 

I  took  this  species  at  Hakodate  and  there  were  specimens  in  Fryer's 
collection,  one  of  which,  from  the  Kuriles,  is  a  pnle  form  with  but  few 
markings.  In  his  Catalogue  Fryer  gives  a  brief  description  of  this 
variety  and  proposed  for  it  the  name  of  snovn, 

Tokio  (Fenton) ;  Yokohama  {Pryer  and  Manley) ;  Hakodate 
(Leech)  ;  Kuriles  (iSnow) ;  Amur. 

7.  Acronycta  brumosa. 

Acnmycta  brumosa^  Guen.  Noct.  i.  p.  52  (1852). 

Several  specimens,  coll.  Fryer. 

This  is  a  variable  species,  some  of  the  examples  being  dark  ;  others 
are  identical  with  typical  brumosa,  whilst  one  or  two  specimens  are 
much  paler. 

Yokohama  (Pryer  and  Manley)  ;  Gensan  (NaL  CoUJ) ;  North 
America,  Virginia. 

8.  Acronycta  ligustri. 

Noctua  ligustri^  Fabr.  Mant.  172 ;  Esp.  Schmett  iv.  pi.  1 19.  figs. 
2-4  ;  Hubn.  Noct.  pi.  5.  fig.  21. 

Acronycta  ligustri,  Treit.  Schmett.  v.  1.  p.  20 ;  Guen.  Noct.  i. 
p.  51. 

One  example,  coll.  Pryer. 

Oiwake  (Pryer)  ;  Europe. 

9.  Acronycta  consanguis. 

Acronycta  consanyuis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  358 
(1879). 

Several  specimens,  coll.  Fryer.  I  have  also  received  the  species 
from  Mr.  Manley  of  Yokohama,  and  my  native  collector  obtained  it 
at  Hakodate  in  June  1887.  Closely  allied  to  A.  menyanihidis  from 
Europe. 

Yokohama  (Pryer  and  Manley) ;  Hakodate,  Tokio. 

10.  Acronycta  fruinosa. 

Acronycta  pruinosa^  Guen.  Noct.  i.  p.  53  (1852). 

Polia  soluta,  Walk.  Cat.  Lep.  Het.  xxxiii.  p.  723  (1865). 

Plataplecta  soluta,  Butl.  Ann.  &  Mag.  Nat  Hut(5)i.  p.  195 
(1878). 

Plataplecta  pruinosa,  Moore,  Lep.  Ceyl.  iii.  p.  5,  pi.  144.  fig.  3 
(1884). 

A  fine  series,  coll.  Pryer. 

This  species  very  closely  resembles  auricoma  of  Europe,  but  the 
orbicular  is  larger  and  whiter. 

Yokohama,  Oiwake  (Pryer) ;  Silhet,  JavA,  Ceylon. 
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11.  ACRONYCrA  ALNI. 

Phal.-Noetua  alni,  Linn.  Sj8t.  Nat.  xii.  p.  845. 
Noctua  alni,  Esp.  Schmett.  iv.  pi.  116.  figs.  4-6 ;  Hiibn.  Noct.  pi.  i. 
fig.  3. 
Acnmycta  alni^  Treit.  Schmett.  v.  1.  16  ;  Guen.  Noct.  i.  p.  51. 
One  Tery  typical  example,  coll.  Prjer. 
Xe9ao{rryer)  \  Europe. 

12.  ACRONTCTA  LEPORINA. 

PhaL-Noctua  leparina,  Linn.  Syst.  Nat.  x.  p.  511. 
Noctua  leparina,  Esp.  Schmett.  iy.  pi.  91.  figs.   1-5;    Hubn. 
Noct.  pi.  3.  fig.  15. 
Aeronycta  leporina,  Treit.  Schmett.  v.  1 ;  Guen.  Noct.  i.  p.  46. 
Two  examples,  coll.  Pryer. 
Oiwake  (Pryer) ;  Hudson's  Bay  ;  Europe. 

13.  AcRONYCTA  suBORNATA,  sp.  n.    (Plate  L.  fig.  6.) 

Primaries  dark  grey,  clouded  with  blackish  and  mottled  with 
white,  double  serrated  basal  and  denticulate  inner  lines  black  with 
an  abbreviated  white  band  between  them,  the  outer  line  is  double, 
denticulated  and  curved,  interspace  whitish;  reniform  outlined  in 
black  with  a  central  black  curved  line,  orbicular  white,  outlined  in 
black  with  a  black  centre ;  a  short  black  longitudinal  streak  from 
the  base  and  an  indistinct  dagger-mark  at  inner  angle;  fringes 
mottled  grey,  spotted  with  black  at  the  base :  secondaries  fuscous 
grey ;  central  spot,  transverse  line,  and  broad  outer  border  blackish ; 
fringes  chequered  black  and  white.  Under  surface  of  primaries 
fuliginous  grey ;  costa  whitish,  spotted  with  black,  central  spot  and 
transverse  line  black  :  secondaries  silvery  white,  clouded  with  dark 
grey  along  the  costal  and  marginal  areas ;  a  black  costal  spot  unites 
with  the  central  one  forming  a  short  transverse  bar ;  central  trans- 
verse denticulate  line  black ;  fringes  whitish  dashed  with  black. 
Head  and  thorax  grey ;  patagia  dark  grey  edged  with  black. 

Expanse  48  millim. 

Four  specimens.  Two,  coll.  Pryer,  one  taken  by  my  native  col- 
lector at  Gensan  in  July  and  one  from  Yokohama. 

14.  Pharetra  rumicis. 

Phal.-Noetua  rumicie,  Linn.  Syst.  Nat.  z.  p.  5 1 6. 

Noetua  rumieisy  Esp.  Schmett.  iv.  pi.  117.  figs.  8,  9;  Hubn. 
Noct.  9. 

Aeronycta  rumicis,  Treit.  Schmett.  v.  1.  38;  Guen.  Noct.  i. 
p.  53. 

A  fine  series,  coll.  Pryer. 

I  took  specimens  at  several  places  in  Japan  and  at  Gensan  in  July 
and  August,  1886.  I  have  also  received  the  species  from  my 
native  collector,  who  took  it  at  Nikko  and  Gensan. 

Japanese  specimens  of  P.  rumicis  are,  as  a  rule,  rather  darker 
than  those  from  Europe. 
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Yokohama  (Pryer  and  Leech);  Shimonoseki,  Tsuruga,  Tokio, 
Hakodate,  Nagahama,  Gensan  (Leech) ;  Kiukiang  and  Chang  Tang 
{Praii). 

15*   PhARETRA  LONGA. 

Aeranycia  lonpa,  Guen.  Noct.  i.  p.  54  (1852). 

Var.  Aeronycta  lutea,  Brem.  Beitr.  zur  Fauna  des  Nordl.  China's, 
p.  17;  Lep.  Ost-Sib.  p.  48,  tab.  iv.  fig.  7  (1864). 

Pharetra  leucoptera,  Butl.  Trans.  Ent,  Soc  1881,  p.  595. 

Several  specimens,  coll.  Pryer.  I  took  examples  at  Gensan  in 
July,  and  Hakodate  in  August. 

The  colour  of  secondaries  ranges  from  whitish  in  the  type  to 
brieht  yellow,  var.  lutea. 

Oiwake  (Pryer) ;  Yokohama,  Gensan  (Leech) ;  Amor,  N.  China ; 
West  Canada,  N.  America. 

16.  HtBOMA  D1TI8A. 

Hyboma  divisa,  Moore,  Proc  Zool.  Soc.  1888,  p.  409. 

One  example,  coll.  Pryer. 

I  took  a  specimen  at  Nagahama  in  July,  and  have  since  receired 
it  from  Mr.  Manley  of  Yokohama,  and  also  from  my  native  col- 
lector, who  took  examples  at  Nikko. 

Yokohama  (Pryer  and  Manley) ;  Nagahama  (Leech)  ;  Nikko. 

17«   HtBOMA  STRIGOSA. 

Ifoctua  Mtrigosa,  Fabr.  Mant.  ii.  142. 

Noctua/avillacea,  £sp.  Schmett.  iv.  pi.  127.  rig.4 ;  Hiibn.  Noct. 
pi.  i.  fig.  2. 

Hyboma  strigoea^  Hiibn.  Vers.  Schmett.  200. 

Aeronycta  striyoia,  Treit.  Schmett.  ▼.  1.  23 ;  Guen.  Noct.  i. 
p.  51. 

Several  examples,  coll.  Pryer. 

I  took  a  specimen  at  Gensan  in  July,  and  another  at  Hakodate 
in  August. 

Ranges  in  expanse  from  32  millim.  to  39  millim.,  and  seems  to  be 
uniformly  larger  than  European  examples. 

Yesso,  Oiwake  (Pryer) ;  Hakodate,  Gensan  (Leech)  ;  Europe. 

18.  PlATAPLECTA  8UBTIRIDIS. 

Plataplecta  eubviridU,  Butl.  Ann.  &  Mag.  Nat«  Hist.  (5)  i.  p.  195 
(1878)  ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxxi.  fig.  3  (1878). 
Several  specimens,  coll.  Pryer. 
I  took  the  species  in  Satsuma  in  May. 
Yokohama  (Jonas  and  Pryer) ;  Satsuma  (Leech) ;  Chekiang. 

19.  Gerbatha  angucta. 

Gerbatha  angusta,  Butl.  IlL  Typ.  Lep.  Het.  iii.  p.  24,  pi.  xlvii. 
fig.  2  (1879). 

A  fine  series,  coll.  Pryer. 
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lo  one  rather  pale  example  the  lines  are  very  faintly  defined. 
The  specimens  vary  from  30  millim.  to  40  millim.  in  expanse. 
Yokohama  {Pryer)» 

20.  Gerbatha  ypsilon. 

Gerbatha  ypsilon^  Butl.  III.  Typ.  Lep.  Het.  iii.  p.  24,  pL  xl?ii. 
fig.  I  (1879). 
One  example,  coll.  Pryer. 
Yokohama  (Pryer). 

21.  Gerbatha  6RANITALIS. 

Gerbatha  granitalis,  Butl.  Trans.  Ent.  Soc.  1881,  p.  194. 

Three  specimens,  coll.  Pryer. 

I  took  one  example  at  Geusau  in  July. 

Tokio  (Fen ton);  Yokohama  (Pryer) ;  GensAn  (Leech) . 

22.  Bryophila  algjb. 

Noctua  alga,  Fabr.  Syst.  Ent.  p.  614  (1775). 

Yar.  Microphysa  atietica^  M6u.  Bull,  de  I'Aead.  P6tersh.  xvii. 
p.  315  (1859). 

I  took  two  examples  at  Fushiki  in  July,  and  there  were  se?eral 
specimens  in  Pryer's  collection. 

Yokohama  (Pryer) ;  Fushiki  (Leach)  ;  Lenkoran  ;  Europe. 

23.  Selepa  manleyi,  sp.  n.     (Plate  LII.  fig.  I.) 

Primaries  shining  violet-grey,  basal  and  costal  areas  tinged  with 
greenish,  discal  area  broadly  suffused  with  dark  grey ;  basal  line 
pale,  inner  and  outer  lines  black,  the  former  is  curved  and  indented, 
the  latter  simply  curved  and  followed  on  costa  by  a  blackish  cloud 
bordered  with  whitish  above  inner  margin  ;  submarginal  line  broad, 
blackish,  not  extending  to  costa ;  the  orbicular  is  punctiform  and 
the  reniform  is  represented  by  three  dots  forming  a  triangle: 
secondaries  fuscous  grey,  darker  towards  outer  margin.  Under 
surface  grey ;  primaries  clouded  with  fuscous,  two  transverse  central 
lines  and  submarginal  band  darker ;  secondaries  with  a  central  spot 
and  two  transverse  lines  dark  grey,  a  black  oblique  dash  near  base 
of  inner  margin. 

Expanse,  <S  25  millim.,  $  31  millim.  Five  specimens  received 
from  Mr.  Manley  of  Yokohama. 

Yar.  CLARA.  The  discal  area  is  not  suflfused  with  dark  grey,  the 
transverse  lines  are  strongly  defined  and  douhle,  the  interspaces  are 
white. 

One  specimen  coll.  Pryer  and  one  Yokohama. 

24.  MOMA  ORION. 

Noctua  orion,  Esp.  Schmett.  iv.  pi.  108.  figs.  4-7  ;  HUbn.  Noct, 
pL  5.  fig.  22. 

Dtphtera  orion,  Treit.  Schmett.  v.  1 .  50  ;  Guen.  Noct.  i.  p.  36. 
Moma  orion,  Herr.-ScbafiP.  Eur.  Schmett.  ii.  176.  2. 
Several  specimens,  coll.  Pryer. 
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I  took  this  »p€ciei  a  I  Gentan. 

YokaUanja,  Oiwake  {Pryer) ;  Gensao  (Letth)* 

25.  HoMA  coMPXiaAf  ep»  n.    (Plate  L*  fig.  5.) 

cf  *  Primanes  viokt^gTeVj  disc&l  areJi  clouded  with  darker ;  two 
sbort  i«hite  Imfial  Hues ;  this  oentral  arm  tm versed  hf  two  binck- 
edged  white  transverse  lines»  which  are  intersected  by  a  white  streak 
from  the  base  ;  this  latter  is  braoched  andi  tf>gether  with  the  trans- 
verse hue,  formes  a  somewhat  iiitricitte  network  ;  submiirgiDml  line 
blackisbt  wnvy,  nud  sharply  nngulated  below  the  rosta  ;  &  white 
spot  at  inner  angle:  secondaries  pale  whitish  brown,  central  trani^ 
verse  line  and  marginal  border  darker  ;  fringes  paler.  Under  snHiice 
of  primaries  fuscous,  paler  along  inner  margin^  central  lunnKe  whitiih, 
transverse  line  dark  ;  secondaries  whitish,  with  blackish  ceutral  s|M>t 
and  fuscous  transverse  line. 

Expanse  36  millim. 

One  example,  coIL  Piyer, 

Yokohama?  (Pryer), 

26.  Mo  MA  Niy^oui. 

AhroMtola  niveola^  Motsch.  ColL  Staud. 

Moma  tapy^t  Stand,  in  litt. 

I  took  one  example  at  Gensan  in  July* 

27.  PaNDESMA  V1R£K5. 

Pundetmo.  mrens^  BniK  Trans.  Ent.  Soc.  18^1,  p.  \^t* 
A  few  specimen  Si  coll.  Pryer.     I  also  received  one  spfcimeii  fmi^^ 
Mr,  Andre WS|   who   took  it  at   Ilakodatej  and  ms  luuive  eullt^i^^^^ 
took  one  example  at  the  same  place  in  June  or  Jidy. 
Yesso  (Prjftr);  Hakodate  {Andrews  and  If  at.  Call,), 

2S,    DtPaTERA  GKM^nrERA, 

Plusia  gemmi/eraf  Walk.  Cat,  Lep.  Hel,  xii.  p*  934  (18,>7}* 
Anuria  gemmi/era,  Buil,  Froc.  ZooL  Soc,  I8(i7,  p.  63. 
Diphiera  ieeieviremy  Oberih.  Etud.  d*EuL  x.  p.  17,  phii.  fig-        < 
(1884). 

Three  specimens*  coll.  Prjer, 

Yokohama?  (Prper)i  SIdemi  (JankowMki);  Nilgiri  Hills. 

2d.    MyTHIMNA  GRAKDIS* 

Mylhimna  gramlh,  ButL  Ann.  &  Mag.  Nat.  Hist.  (5)  I  p*         '^ 
(187«);  JIL  Typ,  Lep.  Het.  ii,  pi.  xxviii,  fig.  7(1878). 

Var.  Myihimna  divergent,  ButL  Ann.  &  Mag.  Nat.  Hist,  {^  J  '- 
p*  79  (WS);  111.  Tjp.  Lep.  IleL  ii.  pi.  xxviii.  %,  8  {m$)* 

All  extensive  series^  colL  Prver. 

I  took  specimens  at  Gensj^n  in  July. 

This  appears  to  be  a  very  variable  gpeeies.  Some  of  thesptwn^^fl* 
agree  with  the  type  of  M^grandk^  others  are  identical  with  J/.  Srtf^ 
gens,  whilst  others,  again,  resemble  M.grandis  in  one  chanet^r  Mml 
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M.  divergent  in  aoother.  For  instaooe,  a  Bpecimen,  which  aa  far  as 
regards  the  rektion  of  inoer  and  outer  stnpes  is  of  the  divergens 
form,  has  the  outer  stripe  regularly  denticulated.  Another  example 
with  most  of  the  typical  characters  has  the  reniform  quite  as  large 
as  any  specimen  of  M,  dwergens. 

The  inner  stripe  is  ill  defined  in  some  specimens,  and  in  others  it 
is  entirely  eliminated,  whilst  the  outer  stripe  may  or  may  not  be 
denticulated ;  further,  the  outer  stripe  is,  in  three  examples,  only 
faintly  indicated  and  in  two  others  is  quite  absent.  The  colour  and 
markings  of  secondaries  are  subject  to  much  modification  on  both 
surfaces. 

Expanse  48  millim.  to  60  millim. 

Hakodate  {Whitely)  \  Yokohama  (Jonas  and  Pryer);  Oiwake 
{Pryer) ;  Gensan  (Leech). 

30.  Mytbimna  turca. 

Phal.-Noctua  turea,  Linn.  Syst.  Nat.  xii.  p.  847. 

Noctua  htrea,  Esp.  Schmett.  iy.  pi.  122.  figs.  5,  6 ;  Hiibn.  Noct. 
fig.  218. 

Mytkimna  turea,  Treit.  Schmett.  v.  2. 181. 

Leucania  turca,  Guen.  Noct.  i.  p.  73. 

Mythmna  Hmbata,  Butl.  Trans.  Ent.  Soc.  1881,  p.  173. 

A  fine  series,  coll.  Pryer. 

I  took  specimens  at  Gensan  in  July. 

The  primaries  vary  in  colour  from  chestnut-brown  through 
ochreous  brown  to  ochreous  grey ;  the  transyerse  lines,  usually  dis- 
tinct, are  sometimes  only  faintly  visible,  and  in  one  specimen  from 
Gensao  almost  entirely  obliterated.  In  this  last  example  the  median 
nerve  and  branches  are  whitish. 

Expanse  40  millim.  to  56  millim. 

Yokohama,  Oiwake  (Pryer);  Tokio (Fenton) ;  Gensan,  Hakodate 
(Leech);  Riukiang  (iVa/^)  ;  Europe. 

31.  Mythimna  rufipennis. 

Mythimna  rufipennis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  79 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxviii.  fig.  6  (1878). 

Leucania  inania,  Oberth.  Etud.  d'Ent.  v.  p.  70,  pi.  iii.  fig.  4 
(1880). 

A  very  fine  series,  coll.  Pryer. 

Yokohama  (Jonas  and  Manley)  ;  Oiwake  (Pryer) ;  Askold. 

32.  Mythimna  placioa. 

Mythimna  placida,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  79 
(1878) ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxviii.  fig.  15  (1878). 

Several  specimens,  coll.  Pryer. 

My  native  collector  took  examples  of  this  species  at  Ningpo  in 
July. 

Tokio  (Jonas)  ;  Yokohama  (Pryer) ;  Ningpo  (Nat,  Coll.)  ;  Kiu- 
kiang  (Pratt). 
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33.  LeUCANIA  FLAV08TI6MA. 

Xanthia  flavostigma,  Brem.  Lep.  Ost-Sib.  p.  52,  pi.  t.  fig.  1 1 
(1864). 

Leucania  singularis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  80 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxviii.  fij?.  11. 

Aleta  formosana^  Bull.  Proc.  Zool.  Soc.  1880,  p.  675. 

Var.  iNORNATA.    (Plate  L.  fig.  7.) 

SeTeral  specimens,  ooU.  Pryer. 

I  hare  received  this  species  from  Mr.  Manley  of  Yokohama,  and 
my  native  collector  obtained  it  at  Hakodate  in  Jaly.  I  took  sped- 
mens  at  Gensan  in  July. 

Two  specimens,  coll.  Pryer  (no.  697)»  differ  from  the  type  in  the 
almost  total  absence  of  the  usual  markings,  and  the  fiinges  are 
strongly  tinged  with  pink.     I  have  named  this  form  var.  inommta. 

Yokohama  {Pryer  and  Manley) ;  Tokio  (Jonas)  ;  Hakodate  (Ais/. 
Coil.) ;  Gensan  (Leech)  ;  Riukiang  (IVaii) ;  Formosa,  Amur. 

34.  LbUCANIA  OECI8I88IMA. 

Leucania  dednMnma^  Walk.  Cat.  Lep.  Het.  Suppl.  ii.  p.  624 
(1865). 

Leucania  rufisirigosa^  Moore,  Proc.  ZooL  Soc.  1881,  p.  337. 

Leucania  aaiebrosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  L  p.  80 
(1878)  ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxviii.  fig.  10  (18/8). 

One  example,  coll.  Pryer. 

Agrees  with  Chinese  specimens,  of  which  I  haTO  four  from 
Kiukiang. 

Yokohama  (Jonas  and  Pryer) ;  Kiukiang  (Pratt) ;  Tokio ;  Dar- 
jeeling,  Umballa. 

35.  Leucania  extranea. 
Leucania  extranea,  Guen.  Noct.  i.  p.  77. 
A  few  specimens,  coll.  Pryer. 
Yokohama  Pryer)  ;  Kiukiang  (Pratt) ;  Enrope,  North  and  South 

America,  Africa,  N.  India,  New  Zealand. 

36.  Leucania  loreyi. 

Leucania  loreyi^  Dup.  Hist.  Nat.  L^p.  Fr.  iv.  81,  pi.  105.  fig.  7 
(1827)  ;  Guen.  Noct.  i.  p.  84. 

Leucania  caricis,  Treit.  Schmett.  Eur.  x.  2.  91  (1835). 

Five  examples,  coll.  Pryer. 
I  I  have  received  this  species  from  Mr.  Manley  of  Yokohama. 

I  Yokohama  {Pryer  and  Manley)  ;  Europe,  Brazil,  Java. 

37.  Leucania  nigrilinea,  sp.  n.     (Plate  L.  fig.  8.) 

I  Primaries  pale  ochreous  brown,  radiated  with  pinkish  between  the 

subcostal  and  median  nerves  and  clouded  with  blackish  on  the 

i  external  margin  below  apex ;  a  black  longitudinal  streak  from  the 

base  to  centre  of  wing  continues  after  an  interval  as  a  blackish  shade 
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to  external  margin ;  orbicular  stigma  represented  by  a  black  dot, 
another  black  dot  precedes  the  reniform,  which  is  only  indicated  by  a 
white  spot ;  a  pale  violet-grey  shade  below  reniform  extending  towards 
external  margin ;  a  series  of  black  spots  arranged  irregularly  in  two 
parallel  transverse  lines  traverses  the  disk  of  the  wing :  secondaries 
pale  grey-brown»  darker  towards  external  margin.  Under  surface  pale 
silky  grey,  with  a  fuscous  discal  suffusion  on  primaries. 

Expanse  35  millim. 

One  specimen,  coll.  Pryer,*  from  Loochoo.  Two  <S  and  3  $ 
examples  received  from  Yokohama. 

In  some  examples  the  transverse  series  of  black  spots  is  not 
present. 

38.  Leucania  radiata. 

Leueania  radiata,  Brem.  Lep.  Ost-Sib.  p.  48  (1864);  Oberth. 
Etud.  d'Ent.  v.  pi.  iii.  fig.  5  (1881). 

Leueania  abchminalis,  Moore,  Proc.  Zool.  Soc.  1881,  p.  338. 

Four  examples,  coll.  Pryer. 

Yokohama,  Oiwake  (Pryer);  Amur,  Askold,  Dharmsala,  and 
Khandalla. 

39.  Leucania  zea. 

Leucania  zeiS,  Dup.  Hist.  Nat.  L6p.  Fr.  vii.  1.  p.  363^  pi.  122. 
fig.  4  ;  Guen.  Noct.  i.  p.  ??• 

I  took  a  specimen  at  Nemoro  in  August,  and  my  native  collector 
obtained  one  at  Hakodate  in  June  or  July. 

Nemoro  (Leech) ;  Hakodate  (Nat.  Coll,)  ;  Europe. 

40.  Leucania  impura. 

Noctua  impura^  Hubn.  Noct.  fig.  396. 

Leueania  impura,  Treit.  Schmett.  v.  2.  294  ;  Guen.  Noct.  i.  p.  92. 

One  example,  coll.  Pryer. 

Oiwfike  (Pryer) ;  Europe. 

41.  Leucania  inngcens. 

^onargia  innocent,  Butl.  Trans.  Ent.  Soc.  1881,  p.  173. 
Three  specimens,  coll.  Pryer. 
Yokohama  (Pryer). 

42.  Leucania  conigera. 

Noctua  conigera,  Fabr.  Mant.  Ins.  ii.  177  ;  Hiibn.  Noct.  fig.  222. 
Nociua  Jloccida,  Esp.  Schmett.  iv.  pi.  1:^3.  fig.  5. 
Mythimna  conigera,  Treit.  Schmett.  v.  2.  190. 
Leucania  conigera,  Boisd.  Ind.  Meth.  131.  1044;  Guen.  Noct.  i. 
p.  72. 
Three  specimens,  coll.  Pryer. 
I  took  one  example  at  Nemoro  in  August. 
Yokohama  (Pryer)  ;  Nemoro  (Leech) ;  Europe. 
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43.  NONAORIA  TURFI8. 

Nonagria  turpis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iy.  p.  359 
(1879). 

A  fine  series,  coll.  Pryer. 

I  took  one  $  example  at  Nagasaki  in  May. 

Yokohama  (Pryer)  ;  Nagasaki  (Z€«?*). 

44.  Nonagria  sparganii. 

Nociua  sparffanii,  Esp.  Scbmett.  pi.  148.  figs.  2,  3 ;  HQbn. 
Eur.  Schmett.  Noct.  i.  figs.  549,  650. 

Nonagria  sparganii,  Treit.  Schmett.  Eur.  ii.  p.  323  ;  Guen.  Noct. 
i.  p.  108. 

One  specimen,  coll.  Pryer. 

Japan  {Pryer) ;  Etirope. 

45.  Nephelodes  datanioia. 

Nephelodei  datanidia,  Butl.  Cist.  Ent.  iii.  p.  132  (1885). 
Two  examples,  coll.  Pryer  (no.  711). 
Yokohama?  (Pryer). 

46.  Hydracia  nictitans. 

Noetua  nictitans,  Esp.  Schmett.  pi.  126.  fig.  5 ;  Borkh.  Ear. 
Schmett.  iv.  463. 

Noctua  chrysographa,  Hiibn.  Noct.  ^g.  221. 

Phaltena  auricula,  Donovan,  Brit.  Ins.  xii.  pi.  397.  fig.  3. 

Noctua  auricula^  Haw.  Lep.  Brit.  p.  240 . 

Hydracia  nictitans,  Guen.  Noct.  i.  p.  126. 

Var.  Noctua  erythrostigma.  Haw.  /.  c. 

Gortyna  nictitans,  var.  lucens,  Freyer,  v.  p.  143  (1845);  Herr.- 
Schaff.  Eur.  Schmett.  ii.  p.  219,  pi.  57.  figs.  285-288. 

A  long  and  variable  series,  including  specimens  from  Pryer's 
collection  and  others,  taken  by  myself  at  Gensan  in  July  and 
Hakodate  in  August.  Sixteen  of  the  twenty-eight  specimens  are  of 
the  erythrostigma  form.     Var.  lucens  is  also  represented. 

Yokohama,  Oiwake  {Pryer)  \  Gensan,  Hakodate  {Leech)  \ 
Europe,  N.  America. 

47.    HyDRACIA  PETA8ITI8. 

Hydnecia  petasitis,  Doubl.  Zool.  v.  p.  1915  (1847)  ;  Guen.  Noct. 
i.  p.  128. 

Noctua  vindelida.  Prey.  Neu.  Beitr.  Schmett.  vi.  p.  82,  pi.  531. 
fig.  3  (1849). 

HydrcBcia  vindelicia,  Herr.-Schaff.  Eur.  Schmett.  521-523 ; 
Guen.  Noct.  i.  p.  127. 

One  example,  coll.  Pryer. 

I  took  several  specimens  at  Hakodate  and  Nemoro  in  August. 

H.  immanis,  Guen.,  from  New  York,  is  probably  referable  to  this 
species. 

Yokohama  {Pryer) ;  Hakodate,  Nemoro  {Leech) ;  Europe. 
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48.  GORTYNA  EDENTATA^  Sp.  Q.      (Plate  LI.  fig.  9.) 

$  .  Primaries  ochreous  brown  ;  inner  line  oblique,  brown,  bordered 
externally  with  paler ;  a  darker  transverse  central  shade  followed  by 
a  pale-bordered  red-brown  line  ;  submarginal  line  pale,  undulating, 
preceded  on  the  costa  by  a  dark  cloud ;  the  stigmata  are  outlined 
with  pale  colour,  but  ill  defined :  secondaries  pale  ochreous,  the 
inner  half  suffused  with  fuscous ;  central  spot  and  curved  tiansverse 
line  fuscous ;  a  thin  brownish  line  at  base  of  fringes.  Under  surface 
pale  shining  ochreous  brown,  all  the  wings  traversed  by  a  brown 
transverse  line,  fringes  of  primaries  darker. 

Expanse  38-42  millim. 

One  $  example,  coll.  Pryer,  without  exact  locality. 

I  took  a  specimen  at  Oiwake  in  October  1 886. 

Allied  to  G.  emarginata,  Butl.,  but  at  once  distinguished  by  its 
different  colour  and  curvature  of  outer  line  of  primaries.  The  outer 
margins  are  something  similar  in  contour  to  those  of  O.  emarffinala, 
but  they  are  not  toothed. 

Yokohama  (Pryer)  ;  Oiwake  (Leech). 

49.  OCHRIA  OCHRACEA. 

Noctua  oehracea,  Hiibn.  Beitr.  i.  pi.  2.  M  (1786). 

Noetua  flavago,  £sp.  Schmett.  pi.  112.  figs.  2-4  (1788)  ;  Hubn. 
Noct.  figs.  186,  187. 

Ochria  flavago,  Hubn.  Verz.  Schmett.  233.  2338. 

Oortyna  flavago,  Treit.  Schmett.  v.  2.  p.  335  ;  Guen.  Noct.  i. 
p.  122. 

Var.  Ochria  fortia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  83 
(1878) ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxviii.  fig.  9  (1878). 

A  few  examples,  coll.  Pryer. 

I  took  specimens  at  Hakodate  in  August  and  Oiwake  in  September. 

Most  of  the  Japanese  specimens  (O.  fortis^  Butl.)  have  the 
secondaries  darker  than  typical  O.  ochrac^at  but  they  do  not  other- 
wise differ  from  European  examples  of  this  species  in  any  important 
particular. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  (Pryer  and  Leech)  ; 
Hakodate  (Leech) ;  Europe. 

50.  Helotropha  leucostigma. 

Noetua  leucostigma^  Hubn.  Noct.  ^%.  375. 

Yar.  Noetua  fibrosa^  Hiibn.  Noct.  fig.  385 ;  (Apamea)  Guen.  Noct. 
i.  p.  210. 

Apamea  leucostigma,  Treit.  Schmett.  v.  2.  p.  331  ;  G-uen.  /.  e, 

Hydracia  leucostigma^  Steph.  Gat.  Brit.  Lep.  p.  86. 

Cerastis  UeviSy  Butl.  Trans.  Ent.  Soo.  1881,  p.  18  i. 

One  unnamed  example,  coll.  Pryer. 

I  took  a  long  series  at  Gensan  in  June  1 886,  and  my  native  col- 
lector obtained  a  few  at  Hakodate  in  June  or  July  of  the  following  year. 
Both  forms  of  the  species  are  well  represented,  and  there  are  modi- 
fications of  each  ;  one  of  leucostigma  form  is  the  Cerastis  Itevis,  Butl. 
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Tokohama  (Pryer) ;   Hakodate  (Nai.  CoU.)  ;  Geosan  {Leech)  ; 
Europe. 

51.  HbLIOPUOBUS  OI8SECTU8. 

Hdiophobua  diisectus^  Walk.  Cat.  Lep.  UeL  SuppL  iL  p.  656 
(1865). 

Neuria  dissecta^  Moore,  Lep.  Ceylon,  iii.  p.  22,  pi.  H  6.  fig.  7  ( 1 884). 
I  took  one  example  of  this  species  at  Nikko  in  September. 
Nikko  (Leech) ;  Ceylon,  Bengal. 

52.  AXYLIA  POTRIS. 

Phal.'Noctua  putrie,  Linn.  Faun.  Suec.  p.  315. 
Noctua  puirie,  £sp.  Schmett.  It.  pi.  138.  figs.  4,  5. 
Noctua  lignosay  Hubn.  Noct.  fig.  245. 
Xylina  putris,  Treit.  Schmett.  £iir.  v.  3.  p.  29. 
Axylia  putris^  Guen.  Noct.  i.  p.  134. 
Two  specimens,  coll.  Pryer. 

My  native  collector  took  examples  of  this  species  at  Hakodate  in 
June  or  July. 
Tokio,  Hakodate,  Foochau ;  Europe. 

53.  Mamestra  cuneata,  sp.  n.     (Plate  L.  fig.  12.) 

S  •  Primaries  dark  brown  with  a  reddish-Tiolet  tinge  more  pro- 
nounced towards  the  outer  margin ;  basal  line  abbreviated,  wavy ; 
the  much-indented  inner  and  elbowed  and  angulated  outer  transverse 
lines  approximate  before  reaching  the  inner  margin  ;  eubmarginal 
line  pale,  edged  internally  with  darker  and  preceded  by  two  cuneiform 
black  dashes,  the  larger  opposite  the  lower  end  and  the  smaller 
opposite  the  upper  end  of  reniform ;  this  last,  together  with  the 
orbicular,  are  slightly  paler  than  ground-colour ;  a  series  of  dark 
contiguous  lunules  on  outer  margin :  secondaries  fuscous  brown, 
paler  towards  base  and  inner  margin,  central  transverse  line  paler. 
Under  surface  pale  fuscous  brown  ;  central  spot  and  transrerse  line 
on  all  the  wings  blackish,  the  latter  followed  by  a  broad  fuscous  band. 

Expanse  38  millim. 

One  ^  example,  coll.  Pryer,  without  exact  locality. 

Yokohama?  (Fryer). 

54.  Mamestra  advena. 

Mameeira  advena,  Fabr.,  var.  adjuneta.  Stand.  Stett.  ent.  Zeit. 
1888. 

Five  specimens,  coll.  Pryer. 

A  specimen  in  National  Collection,  labelled  Alysia  grisea^  Bull., 
from  Japan,  is  probably  referable  to  this  species,  but  the  example 
is  in  such  poor  condition  that  it  is  not  possible  to  come  to  any 
satisfactory  conclusion  on  this  point. 

Oiwake,  Yokohama  7  (Pryer)  ;  Chang  Yang  (Pratt)  ;  Amurland. 

55.  Mamestra  brassicjb. 

Phai, 'Noctua  braesiece^  Linn.  Syst.  Nat.  x.  p.  516. 


1889.] 


LBPIOOPTBRA  OF  JAPAN  AND  CORE  A. 


487 


Noctua  brassica,  Ejip.  iv.  pi,  159.  figs.  1-6 ;  Hiibn.  Noct.  fig.  88. 

Mamestra  brasnae,  Treit.  Schmett.  y.  2.  1 50 ;  Guen.  Noct.  i. 
p.  198. 

This  species  appears  to  be  generally  distributed  throughout  Japan, 
occurring  from  August  to  October. 

Japan  ;  West  Canada  ;  Europe. 

56.  Mamestra  aliena. 

Noctua  aliena^  Hubn.  fig.  441. 
Hadena  aliena,  Guen.  ii.  p.  100. 
One  specimen,  coll.  Pryer. 
Oiwake  {Pryer) ;  Europe. 

57.  Mamestra  fersicarijb. 

Phal.'Noclua  persicaruBi  Linn.  Faun.  Suec.  319. 

Noctua  perticarite,  Esp.  Schmett.  iv.  pi.  129.  figs.  1-3;  Hiibn. 
Noct,  fig.  64. 

Mamestra  persicarice,  Treit.  Schmett.  v.  2.  156  ;  Guen.  Noct.  i. 
p.  199. 

Mamestra  persicaria,  yar.  unicolor.  Stand.  Cat.  p.  91* 

Two  examples,  coll.  Pryer>  one  of  which  has  the  reniform  stigma 
filled  up  with  the  black  ground-colour.     This  is  yar.  unicolor. 

Oiwake  (Pryer) ;  Europe. 

58.  Xylophasia  incognita. 

Xylophaeia  incognita,  Butl.  Cist.  Ent.  iii.  p.  132  (1885). 

The  type  specimen  in  National  Collection  at  South  Kensington  is 
so  poor  in  condition  that  it  is  not  possible  to  say  what  it  may  haye 
been,  but  Mr.  Butler  compares  his  X,  incognita  with  X  lithoxylea 
and  adds,  '*  In  coloration  this  species  corresponds  more  nearly  with 
the  Chilian  X.  cauquenensis  than  with  X,  lithoxylea,  hut  in  pattern 
it  scarcely  differs  from  the  latter." 

Yesso  (Pryer). 

59.  Xylophasia  scolopacina. 

Noctua  scolopacina,  Esp.  Schmett.  iv.  pi.  130.  fig.  1  ;  Hubn.  Noct. 
fig.  460. 

Xyiina  scolopacina,  Treit.  Schmett.  y.  3.  33. 

Xylophasia  scolopacina,  Dup.  vii.  113.  3 ;  Steph.  III.  Brit.  Ent., 
Haust.  ii.  p.  178 ;  Guen.  Noct.  i.  p.  145. 

A  few  examples,  coll.  Pryer. 

My  native  collector  took  specimens  at  Hakodate  in  June  and  July. 

Oiwake  (Pryer)  ;  Hakodate  (Nat.  Coll.)  ;  Europe. 

60.  Xylophasia  funerea. 

Hadena  funerea,  Hein.  Schmett.  Deutschl.  i.  828  (1859). 
Xylophasia  sodalis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i 
(1878)  ;  III.  Typ.  Lep.  Het.  pi.  xxix.  fig.  2  (1878). 
A  fine  series,  coll.  Pryer. 
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I  have  no  example  of  H.funerea  from  Europe ;  but  Dr.  SUudinger 
has  identified  as  that  species  my  Japanese  spedroens,  which  are 
identical  with  X.  todalis,  Butl.  There  are  two  forms  of  this  species, 
one  of  which  resembles  typical  X.  rurea  from  Europe,  but  is  without 
any  pale  markings  on  inner  margin ;  the  other  is  the  Junerea  of  Hein., 
an^  is  analogous  to  the  var.  alopecurus^ Esp.  (sseombusia,  Dup.),  ojf 
X.  rurea, 

Oiwake  (Pryer) ;  Yokohama  {Jonas  and  Pryer) ;  Tokio,  Kiuldang. 

61.  Xylophasia  com  mixta. 

Xylophana  eommixta,  Butl.  Trans.  Ent.  Soc.  1886,  p.  174. 

ScTcral  specimens,  coll.  Pryer. 

One  of  the  two  specimens  under  the  name  of  X.flavostigma  in  the 
National  Collection  is  from  Yokohama  and  appears  referable  to  the 
X.  eommixta  of  Butler. 

Tokio  {Fenion)  ;  Yokohama  {Jonas). 

62.  Xylopbasia  scitula. 

Xylopkasia  seitula,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  359 
(1879). 
Two  examples,  coll.  Pryer. 
Yokohama  (Pryer). 

63.  Xylophasia  tychoona,  sp.  n.    (Plate  LI.  fig.  3.) 

(S .  Primaries  purplish  brown,  mottled  with  pale  ochreous  brown 
on  the  base  and  along  costa ;  the  black  indented  mner  and  elbowed 
wavy  outer  line  approximate  above  inner  margin,  and  are  united  by 
a  black  longitudinal  bar ;  submarginal  line  pale,  angulated  below 
costa  and  again  at  middle ;  reniform  and  orbicular  stigmata  pale 
brown,  faintly  outlined  in  darker,  the  former  followed  by  a  large  pale 
ochreous-brown  patch ;  there  are  three  pale  ochreous-brown  dots  on 
costa  between  outer  and  submarginal  lines  :  secondaries  pale  brown 
suffused  with  darker ;  fringes  grey-brown,  tipped  with  whitish  and 
preceded  by  a  dark  brown  line.  Under  surface  fuscous  brown, 
central  area  and  outer  margin  paler,  central  line  dark  but  not  well 
defined:  secondaries  pale  brown,  central  spot  and  line  darker,  a 
broad  antemarginal  fuscous  band  interrupted  near  anal  angle. 

Expanse  31  millim. 

One,  coll.  Pryer,  without  locality. 

64.  DlFTERYGIA  PINASTRI. 

Phal.'Noctua  scabriuscula,  Linn.  Syst.  Nat.  x.  p.  516  (1758^; 
Clerck,  Icon.  pi.  1.  fig.  8. 

PkaL'Noctua  pinastri,  Linn.  Faun.  Suec.  p.  315. 

Noctua  pinastri,  Hiibn.  Noct.  fig.  246. 

Xylina  pinastri,  Treit.  Schmett.  v.  3.  58. 

Dipterygia  pinastri^  Steph.  111.  Brit.  Ent.,  Haust.  ii.  p.  168; 
Guen.  Noct.  i.  p.  146. 

Hadena  ealiginosa^  Walk.  Cat.  Lep.  Het.  xv.  p.  1729. 

A  few  specimens,  coll.  Pryer. 
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Mynadve  collector  obtained  examples  of  this  species  at  Hakodate 
in  June  and  July.     Japanese  specimens  are  darker  than  European. 
Yokohama,  Oiwake  (Piyer);  Yokohama  (Nat.  Coll.)  ;  N.China. 

65.  DiPTERYGiA  JAPONICA,  sp.  u.    (Plate  L.  ^g.  9.) 

Closely  allied  to  D.  seabriuscula^  but  the  stigmata  and  transverse 
lines  are  hardly  traceable,  and  the  **  bird's-wing  "  mark  is  white  and 
different  in  form.  The  dark  line  which  outlines  the  white  wing-like 
mark  in  this  species  rises  vertically  from  near  the  middle  of  inner  mar- 
gin, and  then  curving  sharply  outwards  continues  an  undulating  course 
to  the  middle  of  outer  margin.  The  fringes  are  dark,  streaked  with 
white  from  apex  to  middle,  and  white  chequered  with  brownish  to 
inner  angle.  Secondaries  grey-brown  tinged  with  fuscous.  Under 
surface  of  primaries  fuscous  brown,  with  a  pale  shining  discal  spot 
and  some  white  scales  in  the  fringes  towards  inner  angle ;  secondaries 
shining  grey-brown,  with  a  dark  central  spot.  Thorax  and  abdomen 
slender. 

One  (S  example,  coll.  Pryer  (no.  714). 

66.  Apamea  gemina. 

Noetua  gemina^  Iliibn.  Noct.  fig.  482. 

Hadena  gemina,  Treit.  Schmett.  v.  1.  345. 

Apamea  gemina,  Guen.  Noct.  i.  p.  208. 

Noetua  anceps,  Dup.  Hist.  Nat.  Lep.  Fr.  vii.  pi.  107.  fig*  5. 

Yar.  Noetua  remissa,  Treit.  Schmett.  v.  I .  p.  346. 

Noetua  mibmissa,  Treit.  /.  c. 

Five  specimens,  coll.  Pryer  (no.  725,  Xylophasia  ?,  sp.). 

Yokohama  (Pryer) ;  Europe. 

67*  Apamea  basilinea. 

Noetua  basilinea,  Fabr.  Mant.  Ins.  ii.  183 ;  Esp.  Schmett.  iv. 
pi.  166.  fig.  1 ;  Hubn.  Noct.  fig.  427. 

Apamea  basilinea,  Treit.  Schmett.  v.  2.  110;  Guen.  Noct.  i.  p.  206. 

Four  specimens,  coll.  Pryer. 

In  Japanese  specimens  of  this  species  the  space  between  transverse 
and  central  lines  on  primaries  is  darker  than  the  rest  of  the  vnng, 
and  in  this  respect  they  are  like  some  examples  I  have  from  Germany. 

Yokohama  (Pryer), 

68.  Apamea  conciliata. 

Apamea  eonciliata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  84 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxix.  fig.  3  (1878). 
Several  specimens,  coll.  Pryer. 
Yokohama  (Jonas  and  Pryer). 

69.  Apamea  repetita. 

Apamea  repetita,  Butl.  Cist.  Ent.  iii.  p.  133  (1885). 
A  few  specimens,  coll.  Pryer. 
Yokohama  (Jonas  and  Pryer). 
Proc.  Zool.  Soc— 1889,  No.  XXXIII.  33 
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70.   ApAMKA  A8KOLOI8. 

Hmdema  (Apamea)  askokUs^  Obertb.  Etad.  d'Ent.  y.  p.  72,  pi.  iii. 
fig,  13  (1880). 

Aptamem  niwlii.  Bail.  Trans.  Ent.  Soc.  1881,  p.  177. 

One  example,  coll.  Pryer. 

In  A,  aJcoldu^  Obertb.,  tbe  gitrand-coloor  is  greyisb  and  tbe 
patch  fitMn  costa  a  brighter  brown  tban  the  same  character  in 
A.  mhaiU,  Batl.  At  the  same  time  the  disposition  of  the  lines  and 
other  markings  is  identical  in  both  insects ;  therefore  I  have  con- 
sidered them  forms  of  one  species.  I  shoold  remark  that  the 
markings  are  similar  in  character  to  those  of  Opkiogramma  from 


Tokio  {FemUm);  Yokohama?  (Pryer)  ;  Askold. 

71.  Apamka  limbata. 

Apmmea  Umbata^  Batl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iy.  p.  360 
(1879). 

Fiye  specimens,  coll.  Prjer. 
Yokohama  {Pryer). 

72.  POLYDESMA  TULGABTS. 

Poiydesma  vufyaru.  Bad.  Trans.  Ent.  Soc.  1886,  p.  135. 

Six  specimens,  coll.  Pryer. 

Yokohsma  {Pryer) ;  Tokio  {Maries) ;  Chekiang  {9F.  B.  Pryer). 

73.  GiiOTruuk  squalida,  sp.  n.    (Plate  LIl.  6g.  3.) 
Primaries  shining  blackish  brown,  trayersed  bj  two  black  lines,  the 

first,  commencing  in  a  patch  on  costa,  is  oblique  and  angulated  at 
the  middle,  the  second  is  cnnred  and  denticulate  ;  stigmata  black : 
secondaries  dark  brown.  Under  surface  dark  brown,  alky  ;  central 
spot  and  line  on  each  wing,  but  the  latter  is  not  very  distinct. 

Expanse,  (J  36  millim.,  $  31  millim. 

Three  examples,  coll.  Pryer. 

Oiwake  {Pryer). 

74.  GLOTTUUk  SOBOIDA. 

Qioitmla  sttrdida^  Bud.  Trans.  Ent.  Soc  1881,  p.  174. 

Gerhatka  psemdodyope,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  xiiL 
p.  274  (1884). 

A  long  and  most  Tariable  series,  coll.  Pryer* 

I  took  this  species  at  Hakodate  in  August  1886,  and  my  native 
collector  at  Geusan  in  August  1887. 

Yokohama,  Yesso  {Pryer), 

75.  SpjU/mS  MITENS. 

^lotis  niietu,^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  164 
(1878)  ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxix.  fig.  8  (1878). 

Xisnia  MacsoMc,  Butl.  Ann.  &  Mag.  Nat.  Hist,  (5)  L  p.  290 
(1878);  UL  Typ.  Lep.  Het.  iii.  pi.  xItL  fig.  9  (1879). 

Several  specimens,  coll.  Pryer. 
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I  took  examples  at  Gensan  in  July,  aod  my  native  collector  at 
Hakodate  in  the  same  month.     I  have  also  received  it  from  Nikko. 

Yokohama  {Jona*  and  Pryer) ;  Hakodate,  Nikko  {NaU  CoU.) ; 
Oensan  (Leech), 

76.   RaPHIA  FA8CIATA. 

Raphia  fasciata.  Bull.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  193 
(1878);  III.  Typ.  Lep.  Het.  ii.  pi.  xxxi.  fig.  5  (1878). 

^.Hadena  parietum,  Oberth.  Etud.  d'Ent.  y.  pi.  iii.  fig.  15  (1881) 

A  few  specimens,  coll.  Pryer. 

I  took  examples  of  this  species  at  Gensan  in  June  and  July, 
and  my  native  collector  obtained  it  there  in  August. 

Yokohama  (Jonas) ;  Oiwake  (Pryer) ;  Gensan  (Leech). 

77*  MlANA  SE6REOATA. 

Muma  eegregata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  85 
(1878) ;  111.  Typ.  Lep.  Het  ii.  pi.  xxix.  fig.  5  (1878). 

Several  specimens,  coll.  Pryer. 

Mr.  Andrews  obtained  specimens  at  Hakodate,  and  I  took  a  few 
at  Gensan  in  July. 

Yokohama  (Jonas  and  Pryer);  Oiwake  (Pryer);  Hakodate 
(Andrews) ;  Gensan  (Leech) ;  Tokio,  Shanghai. 

78.  Mi  ANA  VULNERATA. 

Miana  vulnerata^  Butl.  Ann, 
(1878);  111.  Typ.  Lep.  Het.  ii. 
A  nice  series,  coll.  Pryer. 

I  took  this  species  at  Gensan  in  June,  and  Fushiki  in  July. 
Yokohama  (Jonas  and  Pryer)  \  Fushiki,  Gensan  (Leech), 

79.  MlANA  8T7BFA8CIATA. 

Qerbatha  subfasciata,  Butl.  Trans.  Ent.  Soc.  1881,  p.  193. 
Several  specimens,  coll.  Pryer. 

I  took  a  few  examples  at  Hakodate  in  August   1886,  and  my 
native  collector  obtained  several  specimens  there  in  July  1887. 
Tokio  (Fenton) ;  Yokohama,  Oiwake  (Fryer) ;  Hakodate  (Leech). 

80.  Miana  falsa. 

Miana  falsa,  Butl.  Cist.  Ent.  iii.  p.  132  (1885). 
Two  examples,  coll.  Pryer. 
Yokohama  T  (Fryer). 

81.  Mamestra  biguttata. 

Mamestra  biguttata,  Motsch.  Bull.  Soc.  Nat.  Mosc.  xxxix.  i. 
p.  194  (1866). 

I  took  specimens  at  Nagasaki  in  June,  Fushiki  and  Tsurugain  July, 
tod  my  native  collector  obtained  the  species  at  Gensan  in  Aueust. 

Tokio  (Fenton);  Fushiki,  Nagasaki,  Tsuruga,  Gensan  (Leech; 
Nat.  Coil.). 

33* 


&  Mag.  Nat.  Hist.  (5)  i.  p.  84 
pi.  xxix.  fig.  4  (1878). 
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B2,    PERtGEA  AEGYROSTICTA, 

Periffca  1  nrgi^rmikta^  ButL  Traos, 
Tokia  {Fenton), 

83*   PeEJGEA  GA£*AXtA. 

Pmgm  gula^a^  Butl,  Proc»  ZooL 
One  example,  colL  Pryer- 
Japan  {Pnfer)  ;  Dharmsola  ? 


£nt.  ^€.  188U  p- 


Sac.  IB83,  p.  159. 


84-  Pkeigea  GEHKLLAj  sp*  n*     (Plate  LHI-  fig.  12*) 

Primaries  dark  rusly  brown  witli  stramriieous  iDitrkmg^;    first 
transTerse  Hue,  represented  by  a  costal   spot  and  some  scattered 
dot 9  across  the  wing,  immediately  precedes  tlie  well-defined  orbicular 
stigma ;  the  conspicuous  renifonii  spot  is  preceded  hj  two  irregular- 
shaped  dashes  on  costa,  and  followed  by  a  transverse  series  of  closely 
contiguous  oblong  spots,  interrupted  by  a  thin  transverse  line  of  the 
ground-colour ;  beyond  is  another  irregular-shaped   blotch  on  the 
costflj  and  a  short  dash  before  apex ;  frhiges  dark  :  secondaries  grey- 
brown,  with  a  darker  central  transverse  hue  edged  externally  with  ^ 
paler  ;  fringes  sprinkled  with  fuscous.     Under  surface  of  primaries  4 
fuscous  radiated  writh  paler;  all  the  wings  have  a  dark  central  trans — - 
Terse  line  edged  externally  with  paler ;  secondaries  whitish  grey^ 
clouded  along  costa  and  on  outer  margin  with  fuscous. 

Expanse  26  milUm. 

Fire  specimens,  including  both  sexea,  taken  by  my  native  collector 
at  Oeusan  in  August  and  September*  I  have  also  received  three 
examples  from  Mr.  Manley  of  Yokohama, 

lu  two  Gensan  specimens  the  upper  spots  of  the  central  series  are 
confluent  and  connected  with  reiiiforrn  stigma. 

85.    E^RIGEA  CENTEALlfi. 

Perigea  centralis.  Walk.  Cat.  Lep.  IIet»  xl  p.  734  (1857) 

Oelremt  ^erva.  Walk.  /.  c.  xv.  ji.   1689  (1858). 

Perinea  servtt,  Butl.  Proe.  ZooL  8oc*  1883,  p.  159, 
2  -  Perinea  ilkctu.  Walk.  /.  c.  xxxii.  p,  684  (1865), 

The  female  specimen  of  this  specii*s,  to  which  Walker  gare  the 
name  of  iliectfi,  was  from  Japrin,  and  Butler  considers  that  thU 
insect  is  referable  to  P.  doioro^a.  Walk, 

Japan ;  N*  India  ;  Ceylon ;  Andaman  Islands. 


86.  Ilattia  cepuusalis* 


4 


Hattia  ctphmaUs^  Walk.  Cat.  Lep.  Het.  xvi,  p.  209  (18.58). 
Amyna  cephmaHs^  Butl-  Proc*  ZooL  Soc,  1881,  p.  017, 
Miana  inornata.  Walk.  Cat,  Lep.  Ifet.  SuppL  ii*  p*  677  (1865)» 
Ferigea  leucoipila^  W^alk,  /«  c-  p.  683. 

I  took  specimens  at  Gensan  in  July  1886,  and  myjnatire  collector 
obtained  a  long  aod  variable  series  there  in  August  188 7« 
Gensan  (i^efcA);   India,  China. 
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87.  Ilattia  stellata, 

AmynG  Midlata^  BulL  Atin>  k  Mftg.  Nat.  BIbL  (5)  i*  p.  162 
(18/8);  III.  Typ.  Lep-  Het.  ii.  ph  xxix,  %,  6. 

MemtroBta  sti^matuh^  Snell,  Tijds*  v,  Eut^  sxiii,  p*  55. 

A  nice  seriesj  coll.  Prjer. 

I  took  one  example  at  Nagasaki  b  Maj,  and  one  was  obtai»ed  at 
Uakone  iti  August. 

Yokohama  (Jonas  and  Prefer) ;  Hakone,  Nagasaki  {Lteeh) ; 
Tokio. 

88.  Ilattia  a  pica  lib. 

llnttia  apiealis,  Moore,  Descr.  Ind.  Lep,  Atk.  ii,  p.  112  (1882). 
One  example  taken  by  my  native  collector  at  Geusau,  August  1387* 
Gensan  (Nat.  CcUSi  Sikkini. 

89.  Cahadrina  moephkus. 

PhaL'A^octya  morphoiif,  HtiPn.  Berl.  Mag.  iii.  p.  302. 
Noetua  sepiif  HiibiL  Noct,  pL  34.  fig*  161* 
Caradrina  morjtheui,  Treit.  Schmett.  v.  2.  249. 
I  took  one  ipecimen  at  Genaan  in  June. 
Gensun*  (Leech)  'i  Europe,  Ural. 

90.  Caradrina  lenta. 

Caradrina  ienia,  Treit.   Schmett.  v.   2*  257 ;    Gtien,  Noct.  i. 
p«  24a. 
A  series,  eelL  Pryer- 
Japan  (Piyer);  Europe,  Altai. 

9K    DaDICA  PALPALtS. 

Radinavia  palpalUi  ButL  Ann.  &  Mag.  Nat.  Hiat.  (5)  i.  p.  161 
(1878)  ;  in.  Typ.  Lep.  Het.  ii.  pL  ixix.  fig.  7  (1878). 

Dadica  Hneosa^  Moore,  Proc.  ZooL  Soc,  I8H1,  p.  349. 

Caradrina  albosignata^  Oberth.  Etud.  d'Ent,  v,  p.  73,  pi.  vt- 
fig-  1  (1880). 

Caradrina  albostgnata^  var,  cmtu^  0 berth.  L  ^. 

I  took  this  species  in  Sal  sum  a  in  May,  and  at  Nagaliama  and 
Gensan  in  July.  My  native  collector  took  specimens  at  Hakodate  in 
June  and  July. 

A  very  variable  species ;  my  fleriee  from  Japan  and  Corea  embraces 
examples  agreeing  with  all  the  named  forms. 

Yokohama  (Jonm)  ;  Sal  a  inn  a,  Nagahama,  Gensan  (Leech)  i 
Hakodate  (iVa^«  ColL)i  Askold,  Punjaub, 

92.    LaPHYGMA  EXIGUA. 

t 

Nociva  eaiffua,  Hiibn.  Noct.  fig.  362. 
,      Varadrina  eungua,  Treit.  Schmett.  v,  2.  254, 
Laphygma  eiigua^  Guen,  Noct.  i.  p.  158. 
One  specimen,  coll.  Pryer. 
Japan  (Primer) ;  Europe. 
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93.  SCBOOPLA  RBGALIS* 

Scedopla  regalU,  Botl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  201 
(1878) ;  111.  Typ.  Lep.  Het.  ui.  pi.  xIti.  fig.  5  (1879). 
Four  spedmens,  received  from  Mr.  Manley  of  Yokohama. 
Yokohama  {Jonas  and  Manley) ;  Tokio. 

94.  Cloantha  polyodon. 

Phalana  polyodon,  Clerck,  Icones,  pi.  ii.  fig.  3  (1759). 

Phal.'Noctua  perspiciliaris,  Linn.  raun.  Suec.  p.  317  (1761). 

NoctMa  perspieillaris,  Esp.  Schmett  iv.  pi.  134.  fig.  3 ;  Hiihn. 
Noct.  fig.  249. 

Xylina  perspicillaris,  Treit.  Schmett.  v.  3.  69. 

Cioantha  perspicillarU,  Guen.  Noct.  ii.  p.  113. 

Cloantha  intermedia^  Brem.  Lep.  Ost-Sib.  p.  53»  pi.  ▼.  fig.  13 
(1864). 

Auchmia  nkkimentis,  Moore,  Proc.  Zool.  Soc.  1867,  p.  49,  pi.  6. 
%15. 

A  long  series,  coll.  Pryer. 

I  took  examples  of  this  species  in  Satsuma  in  May,  at  Tsum^, 
Fnshiki,  and  Gensan  in  Jnlj,  Hakodate  in  August,  and  my  native 
collector  took  some  at  Ningpo  in  June. 

Yokohama  (Ptyer)  ;  Satsuma,  Tsuruga,  Fushiki,  Gensan  (LeecA) ; 
Kiukiang  (Pratt) ;  Ningpo,  Darjeeling,  Amur,  Europe. 

95.  OCHROPLEURA  STUPENDA. 

Ochropleura  s(upenda,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i. 
p.  166  (1878);  III.  T^p.  Lep.  Het.  ii.  pi.  xxx.  fig.  3  (1878). 

Noctua  stupens,  Oberth.  £tud.  d'Ent.  v.  p.  75,  pi.  vii.  fig.  7 
(1880). 

Several  fine  examples,  coll.  Fryer. 

Varies  in  colour ;  some  of  the  specimens  agree  well  with  figure  of 
N,  stupens,  Oberth. 

Yokohama  (Jonas  and  Manley) ;  Yoshino,  Oiwake  (Pryer) ; 
Gensan  (Nat.  CoU.). 

96.  Ochropleura  triangularis. 

Ochropleura  triangularis^  Moore,  Proc.  Zool.  Soc.  1867,  p.  56. 

Six  specimens,  coll.  Pryer. 

I  have  received  two  examples  from  Mr.  Manley  of  Yokohama. 

This  species  is  only  separable  from  O.  mv«tra,  Hubn.,  by  the  dark 
secondaries.  Dr.  Staudinger  considers  O.  triangularis  to  be  very 
near  stentzi,  Led. 

97.  Ochropleura  plecta. 
Phal.'Noctua  plecta^  Linn.  Faun.  Suec.  p.  321. 

Noctua  plecta,  Esp.  Schmett.  iv.  pi.  143.  figs.  -1,  5  ;  Hiibn.  Noct. 
fig.  1 17  ;  Treit.  Schmett.  v.  p.  248 ;  Guen.  Noct.  i.  p.  326. 

Ochropleura  plecta,  Hubn.  Verz.  Schmett.  223.  2233 ;  Walk.  Cat. 
Lep.  Het.  x.  p.  406. 

A  male  example,  coll.  Pryer. 
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I  took  two  specimens  at  Gensan  in  July. 

Yokohama  (Fryer)  ;  Oensan  (Leech) ;  Europe,  N.  America. 

98.  NocTUA  TARDA,  sp.  u.     (Plate  L.  fig.  4.) 

$ .  Primaries  purplish  brown;  a  double  black  basal  line,  enclosing 
a  paler  space,  extends  only  to  the  submedian  nenre,  this  is  followed 
by  a  small  quadrate  black  spot  on  the  costa;  double  inner  line  black, 
wavy,  and  enclosing  a  pale  space,  the  lower  portion  clouded  inter- 
nally with  blackish ;  outer  line  black,  also  double  and  enclosing  a 
pale  space ;  before  the  indistinct  pale  submarginal  line  is  a  blackish 
streak  on  the  costa,  clouded  internally  with  blackish ;  reniform  and 
orbicular  outlined  in  pale  ochreous-brown,  with  pinkish-brown 
centres  bordered  with  dark  brown,  the  interspace  occupied  by  a 
blackish  quadrate  spot:  secondaries  grey-brown,  darker  towards 
the  margins,  central  spot  dark  grey-brown.  Under  surface  fuscous 
grey ;  primaries  streaked  with  purplish  brown  on  the  costa  and  brassy 
reflections  on  inner  margins;  secondaries  pinkish  brown,  paler 
towards  abdominal  margin ;  a  broad  black  central  line  on  all  the 
wings,  and  a  central  spot  on  secondaries. 

Expanse  40  millim. 

One  example  taken  by  myself  at  Hakodate,  August  1886. 

99.  NoCTUA  BAJA. 

Noctua  baja,  Fabr.  Mant.  Ins.  ii.  p.  176. 

Tenioeampa  tabida,  Butl.  Ann.  &  Mag  Nat.  Hist.  (5)  i.  p.  166 
(1878) ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig.  5. 

The  specimen  in  the  National  Museum  under  the  name  of 
T,  tabida,  Butl.,  is  most  certainly  a  form  of  Noctua  baja, 

Yokohama  (Jonas). 

100.  Noctua  augur. 

Noctua  augur,  Fabr.  Sp.  Ins.  ii.  p.  223 ;  Hiibn.  Noct.  p.  148. 
Graphiphora  augur,  Steph.  111.  ii.  p.  131 ;  Walk.  Cat.  Lep.  Het. 
ii.  p.  387. 
I  took  a  specimen  of  each  sex  at  Oiwake  in  October. 
Oiwake  (Leech) ;  Europe ;  N.  America. 

101.  Noctua  dilatata. 

Mesogona  dilatata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  364 
(1879). 

Several  specimens,  coll.  Pryer. 

I  have  received  one  rather  dark  specimen  from  Mr.  Manley. 
This  species  is  closely  allied  to  N,  umbrosa  from  Europe. 

Yokohama  (Pryer  and  Manley), 

102.  Oraphiphora  lepida. 

Graphiphora  lepida,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  362 
(1879). 
Six  specimens,  coll.  Pryer. 
Yokohama?  (Pryer). 
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103.  Graphiphora  c-nigrum. 

Pkal.'Noctua  c-nigrum^  Linn.  Syst.  Nat.  x.  p.  516  ;  Faon.  Suec 
36 ;  Clerck,  Icones,  pi.  i.  fig.  3. 

Noctua  gothiea^  Tar.  nngularis,  Esp.  Schmett.  iii.  pi.  76.  fig.  3. 

Noctua  cnigrum,  Hiibn.  Noct.  fig.  Ill ;  Treit.  Schmett.  v.  237; 
Guen.  Noct  i.  p.  328. 

Megasema  c-nigrum,  Hubn.  Yen.  Schmett.  223.  2231. 

Graphiphora  c-nigrum^  Steph.  111.  Brit.  Ent.,  Haust.  iii.  p.  136. 

'Phis  is  No.  782  of  Fryer's  Catalogue,  and  there  were  several  speci- 
mens in  his  collection. 

Yokohama,  Oiwake  (Prger)  ;  Gensan  (Nat.  Coll.) ;  Europe ; 
N.  America. 

104.  Graphiphora  Triangulum. 

Noctua  trianguhtm,  Hufn.  Berl.  Mag.  iii.  p.  306 ;  Treit.  Schmett 
V.  1.  240;  Gueu.  Noct.  i.  p.  329. 

Noctua  sigma,  Enoch,  Beitr.  Ins.  iii.  pi.  4.  fig.  7 ;  Esp.  Schmett. 
iv.  pi.  186.  figs.  1-4. 

Megaaema  triangulum,  Hubn.  Verz.  Schmett.  222.  2227. 

Graphiphora  triangulum,  Steph.  111.  Brit  Ent.,  Haust.  ii.  p.  133. 

Var.  Ochropleura  plumbata,  Butl.  Trans.  Ent  Soc.  1H«1,  p.  180. 

One  $  specimen,  coll.  Pryer. 

It  is  certainly  larger,  but  in  all  other  respects  O.  plumbata.  But!., 
agrees  exactly  with  some  Gensan  specimens  of  0.  triangulum  in  my 
collection. 

Yokohama,  Toshino  (Pryer) ;  Tokio  (Fenton). 

105.  Graphiphora  ditrapezium. 

Noctua  ditrapezium,  Bork.  Schmett.  iy.  p.  515  (1792);  Hubn. 
Noct  fig.  472 ;  Treit  Schmett  Suppl.  x.  p.  36 ;  Guen.  Noct  i. 
p.  329. 

Noctua  tristigma,  Treit.  Schmett.  v.  1.  243. 

Graphiphora  ditrapezium,  Steph.  Cat.  Brit.  Lep.  p.  71. 

My  native  collector  took  an  example  at  Hakodate  in  June  or 
July.' 

Hakodate  (Nat.  Coll.) ;  Europe. 

106.  Graphiphora  lubentia. 

Graphiphora  lubentia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  ir. 
p-362  (1879). 

Eight  examples,  coll.  Pryer,  and  one  taken  by  myself  at  Hakodate 
in  August. 

Probably  a  form  of  G.  ditrapezium. 

Tokio  (Fenton) ;  Yokohama,  Oiwake  (Pryer)  \  Hakodate  (Leech). 

107.  Graphiphora  exusta. 

Graphiphora  exusta,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  164 
(1878) ;  111.  Typ.  Lep.  Het  ii.  pi.  xxix.  fig.  1 1  (1878). 
Seyeral  specimens,  coll.  Pryer. 
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My  native  collector  took  tbU  epecies  at  Hakodate  in  July,  and  I 
httTe  a  male  example  taken  by  Mr.  Eaatlake  at  Hakone. 

A  ?ery  variable  species.  Two  gpecimena  have  the  baaal  two 
tbirds  of  primaries  yellowish  grey  i  others  have  a  triangular  or  quad- 
rale  black  spot  before  the  orbicoliir  and  a  square  black  patch 
between  the  stigmata.  Both  forms  are  counected  by  intermediates 
with  the  type  form* 

Yokohama  {JonaM  and  Pryer)  ;  Hakone  {Eauilake) ;  Hakodate 
{NaL  CoiL)  ;  Askold;  Amur. 

108,  Graphiphora  brunnea. 

Ik^oetua  bninnea,  Fabr,  Mant.  IG8;  Hubtt,  Noct,  &g.  121  ;  Treit. 
Schmett.  \l  p.  :^19;  Gucik  Noct.  i,  330. 

GraphiphQra  htiinneai  Steph.  III.  Houst.  ii,  p*  131. 

One  example  without  locHlity  in  Fryer's  collect Jou  with  <?.  exuMta* 

Although  not  quite  identical  with  any  specimen  in  my  European 
aeries  of  {?.  brunnea  there  is  ho  doubt  that  this  example  is  referable 
to  that  species.  As,  however,  it  runs  very  close  to  some  of  the  forms 
of  Q^  exvsiti  the  probability  of  this  last  not  being  specifically  distinct 
from  (r.  drtinnea  is  suggested. 

Japan  (Pri/er) ;  Enropa  ;  Ural  j  Altai. 

109*  Graphiphora  dahi^ii* 

Noctua  dahUi,  Hiibn*  Noct.  6gs.  465,  466;  Treit.  Sch met t,  v.  L 
222;  Guen.  Noct,  i.  p.  332, 

Graphiphora  duhiii,  Steph.  IIU  Brit,  Eut,,  Haust,  ih  p,  134. 

¥ar.  Graphiphora  eanescen^^  Bull.  Ann.  &  Mag.  Nat<  Hist.  (5) 
I  p.  165  (187B);  UL  Typ.  Lep,  Het.  ii.  pi.  xxx,  fig.  1  (1878J. 

Several  ^pecitnens,  coll.  Pryen 

I  took  thia  species  at  Oiwake  in  October. 

Very  variable  in  si^e,  colour,  and  defiuition  of  markings.  Some  of 
the  specimen  a  in  my  Japanese  series  agree  with  G»  canGScens,  Butl,| 
others  are  quite  typical,  and  others  again  connect  these  two  forms. 
There  are  also  examples  which  come  very  close  to  G.  hrunneUt  and  I 
may  remark  that  two  similar  specimens,  abo  from  Japan,  arc 
lu  corpora  ted  with  G.  brunnea  in  the  National  Collect  iou,  w  hikt  two 
other  Jajianese  specimens  in  the  series  of  G.  mhdoUns^  Butl,,  in  the 
same  collectiott  are  simply  0~  dahlii  and  do  not  agree  with  the 
D  barm  sal  a  specimens  iu  same  series. 

Tokio  {Fenton)  ■  Yokohamtt  (Jonas  and  Pr^er)  ;  Oiwake  {Pr^er 
aud  Leech). 

110.    GrAPBIPUORA   DESCIIIFTA, 

Noctua  dBscripfUt  Brem.  Bull.  Acad-  Sci,  Pc^tersb*  iii.  p»  576; 
Lep<  Oit-Sih,  pi.  iv.  fig.  11, 

Graphiphora  ruhieilia,  Moore,  P,  Z.  S.  1867*  p.  55- 

A  nice  series,  colh  Pry  eh 

I  tuok  specimens  at  Hakodate  in  August,  Nikko  in  September, 
and  Oiwake  in  October, 
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Yokohiasa  (Pryer)  ;  Oiwikc^  NikkOj  Hakodate  (Leech) ; 
jeclbg;  Amur. 

11  L    GrAPHTFHORA  1X.LOBA* 

A^qHm  illoba,  BiuL  Ann.  4  Mug*  Nat  Hist.  (5)  i.  p.  1^2  (187 
III,  Tvp.  l^p.  Met,  iiL  pL  xUt,  fig.  7  (1H79). 

GrfipkipAt^ra  pncifim,  Butl.  A,  M.  N*  H*  (5)  i.  p,  165  (1878 
111,  Tfp,  Lep,  Het.  ii.  pL  %%%.  fig.  2  {1878), 

An  extensive  and  variable  series,  coll*  Pryer, 

I  took  this  species  at  Yokohariia  in  October, 

The  difference  between  G*  ilMa  and  O.  paeifica^  Butln  is  (Miei>i£ 
colour  onlj* 

Yokohama  {Jonaa   and   Pr^er)  ;    Oiwake    {Prifcr}  i    Baukiuv^  M 
(Pr^ii)-  i 

112.  OaAPHIPHOEADEPAECA. 

Mythimna  deparcut  Bull.  Ann«  &  Mag.  Nat.  Hist.  (5)  m  p.  3^9 

(1879). 

Several  specimeaa,  colK  Pr}'er.  | 

I  took  two  males  at  Oiwake  in  October.  | 

Except  that  the  J  of  this  species  has  pectinated  anteQUse  it 

hardly  separable  froai   G.  ftMiiva.     Mr*  Butler  says  it  is  allied, 

Mfthimnu placidat  but  in  this  I  cannot  concur. 
Yokohama  {Fryer} ;  Oiwake  (/reecA). 

113.  ChERSOTIS  QUADRtSlGNA. 

AffTotis  quadrim^na^  Moore,  Proc.  Zool*  Soe.  1881*  p*  350. 
Chersotis  quadrisiytia,  Butl.  Proc.  Zooh  Soc.  1881,  p.  6 1 7* 
I  received  one  specimen  from  Mr.  Mauley  of  Yokohama* 
Yokohama  {Mmiley)  ;  N.  India. 

114.  HeRMOKASSA  CECILIA. 

Hermtmassa  ceci/in.  Butt  Ann,  &  Mag.  Nat.  Hist.  (5)  i.  p.  ^  ^ 
(18/8) ;  ni.  Typ.  Lep,  Het.  iii.  pL  xlir,  fig.  9  (IST9). 

Opiyena  arenosd^  Buth  Trans.  Ent.  Soc.  1881,  p,  179. 

Several  specimens^  colL  Pryer*  arooug  which  are  examples  wfHW 
in  the  direction  of  O.  arenosa,  Bntlj  which  is  certainly  a  pile  fonii 
of  0,  cteilia.  I  took  a  specimen  at  Ntkko  in  September  1^^ 
which  agrees  esartly  with  the  type  of  O.  arenosa  in  the  NatiomJ 
Collectton  at  South  Kensington. 

Yokohama  {Jonaa  and  I^er);  Tokio  (Fmtou)  ;  Yesso  {Frf^)' 
Hakodate,  Nikko  (Leech)  ;  Kjukiang  (P^aa). 

115.  Hafalta  prjKcoXi 

Pk&L'Noeiua  pr^cQx^  Linn.  Syst*  Nat.  x.  517,  xii.  Soi> 
Noctua  prmcox^  Esp.  Schmett.  iv.  ph  89,  figs.  4-7* 
Nociua  pr€EcepSj  Hiibn.  Noct.  pL  15,  fig.  70. 
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Hapalia  pngcose,  Hiibn.  Vera.  Schmett.  220.  2204 ;  Walk.  Cat. 
Lep.  Het.  x.  p.  358. 

Agroti9  pracoxt  Treit.  Scbmett.  v.  2.  60;  Gaen.  Noct.  i.  p.  296. 

Eight  specimens,  coll.  Prjer,  showing  the  usual  variation  in 
colour. 

Oiwake,  Yokohama,  Tesso  {Fryer)  ;  Europe. 

116.  AgROTIS  DEPRAVATA. 

AgrotU  depravata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  360 
(1879). 

A  fine  series,  coll.  Pryer. 

I  took  a  $  specimen  at  Nagasaki  in  May,  and  a  c7  at  Gensan  in 
July  1886. 

Mj  native  collector  obtained  a  S  example  at  Gensan  in  August 
1887. 

Tokio  (F^/ofi) ;  Yokohama  (Pryer)  ;  Gensan,  Nagasaki  (XwcA). 

117.  AgROTIS  TOKIONIS. 

Agrotis  iokionis,  Butl.  Trans.  Ent.  Soc.  1881,  p.  178. 

Agrotis  Jjicosa,  Butl.  1.  c.  p.  179. 

I  took  two  examples  at  Oiwake  in  October. 

This  species  is  larger  than  A.  corttcea,  but  is  certainly  more 
nearly  related  to  it  than  to  A.  saucia,  A.  suffusa,  or  A,  sege- 
tum.  Mr.  Pryer  appears  to  have  confounded  A,  tokionis  with  A, 
segetum,  var.  ingrata,  Butl.,  as  there  was  a  fine  series  of  specimens 
in  his  collection  under  the  latter  name. 

Tokio  (Fenton)  ;  Yokohama  (Pryer  and  Manley)  ;  Oiwake, 
Yahyuskiro  {Fryer). 

118.  Agrotis  SUFFUSA. 

Nociua  euffusa,  Hiibn.  Noct.  fig.  134. 

Agrotis  suffuaa^  Treit.  Schmett.  v.  1.  152;  Guen.  Noct.  i. 
p.  268. 

I  took  specimens  of  this  species  at  Gensan  only,  but  there  was  a 
fine  series  in  Mr.  Pryer's  collection.  Some  variation  is  exhibited, 
though  not  to  the  same  extent  as  is  often  seen  in  a  good  series  of 
A.  euffusa  from  Europe. 

Yokohama  {Fryer) ;  Gensan  {Leech)  ;  Tokio,  Kiukiang  {Fratt) ; 
Australia,  Africa,  Europe. 

119.  Agrotis  8EGETUM. 

Noctua  eegetum,  Schifferm.  Wien.  Verz.  p.  81,  pi.  i.  figs.  3,  a,  6; 
Hubn.  Noct.  fig.  147. 

Nociua  segetis,  Hubn.  Noct.  fig.  146. 

Noctua /ucoea,  Esp.  Schmett.  iii.  pi.  64.  fig.  4. 

Agrotis  segetum,  Treit.  Schmett.  v.  1.  155  ;  Guen.  Noct.  i. 
p.  274. 

Agrotis  aversa.  Walk.  Cat.  Lep.  Het.  ii.  p.  345. 
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A^rotu  in^raiSt  Btitl.  Ann.  &  Mag,  NaI,    Hist,  (5)  i.  p.  16 
(1878)  i  111.  Typ,  Lep.  Het,  ii,  pL  xicix,  fig*  &  (l@78> 

Several  specimena,  coll.  Prjer* 

I  took  this  species  at  Nagasaki  iti  May,  Sakata  in  August,  Nikka  j 
in  September,  and  Oiwake  in  October,  and  Mr.  Smilh  at  Hakiue  ia 
August* 

iTokobama  {Pnjer  and  Manlp^)  ;  Gifu  (Pn^er)  ;  Oiwake,  Nikko^  j 
Nagasaki,  8akata  {Leech) ;   Hakoue  (Srnth)  i  India,  Europe* 

120«  Ageotis  iKFOEMis^  sp.  n*     (Plate  L.  fig.  L) 

d  i  Primaries  pale  violet-grey  sufFused  with  brownish,  basal  third 
tinged  with  tawny  ;  abljreviatcd  basal  line  dark  edged  extcmallj  with 
whitish,  inner  line  pale  edged  txteroaUy  with  darker ;  outer  lint 
dark,  serrated,  curved,  edged  with  paler;  orbicular  ouilind  and 
more  or  less  filled  up  with  black  ;  reniform  large,  black,  and  deariv 
defined  ;  clariform  black,  well  developed :  secondaries  pearly,  vita 
a  black  luiiule  and  narrow  marginal  border.  Under  surface  of  pri' 
maries  fuliginous  with  a  darker  central  transverse  line;  seeondariei 
pearly  white,  fuscous  on  costa,  central  line  indicated  by  some  blict 
oblong  dots  on  nervnres. 

$  >  In  this  Bt%  the  orbicular  is  more  elongated  and  the  secoDdaries 
are  suifused  with  fuscous  on  the  outer  margin. 

Var.  CON  FLU  ENS. 

The  reuiform  and  orbicular  united,  forming  a  largCi  somewhM 
trJAnguiar,  blotch* 

Expanse  44  millim. 

Six  specimens,  coll*  Fryer. 

My  native  collector  obtained  four  examples  at  Hakodate  in  Ja^**^ 
or  July. 

Allied  to  A.  exdamattonk^ 

Yokohama  ?,  Yeaso  (Pr^er) ;  Hakodate  {Nat.  CqIL). 

121.    AgROTIS  OBSCURA, 

Noctua  obscurdj  Brahm,  lusekteukaL  i.  p.  191  (1790). 

Nactua  bigramma^  Esp.  Schmett*  iv*  pi  1 50.  fig.  2. 

Nfictun  romda,  Iliibn.  Noet.  fig.  12ti  (post  1800). 

Jgrolis ramdHi  Treit,  Scbmett.  v,  I.  207  ;  Guen,  Noct.  i. 

Qmphipk^ra  crmsHt  Steph*   111.  Brit.  Ent.^  Haust.  ii. 
(1827)* 

Gmpkipkora  valida,  Walk.  Cflt>  Lep,   Het,  SappL  iii, 
(1865). 

GrapMphQra  caiiginea^  ButL   Ann.  &  Mag.  Nat.  Hist* 
p,  165  (1878). 

Several  specimens,  coll.  Fryer. 

I  took  examples  of  this  species  at  Gensan  in  July  and  at  Oiwake 
in  October,  My  native  collector  secured  a  long  aod  variable  mnes 
at  Hakodate  in  July,  Several  specimens  agree  witli  Walker's  ^. 
nalida  and  G,  catiffinea,  BntL  Others  are  exactly  identical  ^^^ 
the  typical  European  A.  ramdat  whilst  others  again  are  not  quite  like 
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rither,  and  might  be  considered  distinct  only  that  there  are  still 
other  forms  which  connect  them  with  A.  ramda  and  A.  valida,  and 
these  last  are  also  connected  by  intermediates. 

Yokohama  (Prj/er)  ;  Hakodate  (Nat.  Coll.)  ;  Oiwake,  Gensan 
(Leech)  ;  Shanghai,  Tokio,  Chiuzenji.     Europe ;  N.  America. 

1 22.  Agrotis  bremeri. 

Agrotis  bremeri^  Ersch.  Horse  Soc.  Ent.  Ross.  (Russian  ed.)  iv. 
p.  152  (1870). 
AgroiU  speciosay  Brem.  Lep.  Ost-Sib.  p.  50,  pi.  iv.  fig.  10. 
One  specimen,  coll.  Pryer. 
Tesso  (Pryer)  ;  Amur. 

123.  Agkotis  lucens. 

Spcelotia  lucens,  Bull.  Trans.  Ent.  Soc.  1881,  p.  179. 

I  have  no  example  of  this  species,  but  examination  of  the  type 
specimen  in  Nat.  Collection  leads  me  to  suppose  that  it  is  a  near 
relation  of  Agrotis  senna,  and  is  altogether  out  of  place  in  the  genus 
Bpalotis. 

Tokio  (Fenton). 

124.  Agrotis  sqijalida. 

SpcelotU  squalida,  Boisd.  Ind.  M^th.  107.  800. 
Agrotis  Igcarum,  Herr.-Schaff.  Schmett.  ii.  pi.  22.  figs.  122-124 
(1846). 

Agrotis  squalida,  Guen.  Noct.  i.  300  (1852). 

Three  examples,  coll.  Pryer. 

I  took  one  specimen  at  Hakodate  in  August. 

Hakodate  (Leech)  ;  Yokohama  ?  {Pryer)  ;  Ural,  Amur,  Altai. 

125.  Agrotis  undosa,  sp.  n.     (Plate  L.  fig.  3.) 

Primaries  violet-grey,  trarersed  by  a  number  of  faint  wavy  lines ; 
central  third  darker,  inclining  to  black  towards  costa  and  limited  by 
slightly  indented  inner  and  undulated  outer  lines ;  the  inner  portion 
of  basal  third  is  crossed  by  several  rather  darker  lines ;  the  dark 
submarginal  line  commences  in  a  black  quadrate  spot  on  costa; 
stigmata  indistinctly  outlined  ;  fringes  preceded  by  a  blackish  line : 
secondaries  blackish,  paler  towards  base,  central  lunule  blackish; 
fringes  yellowish.  Under  surface  fuscous,  central  and  submarginal 
line  of  primaries  darker,  central  area  of  secondaries  with  a  black  spot 
and  transverse  line.     Head  and  thorax  silvery  grey,  collar  blackish. 

Expanse  38  millim. 

One  $  specimen,  coll.  Pryer. 

I  took  a  (S  example  at  Nikko  in  September,  and  another  at 
Oiwake  in  October  1886. 

Yokohama  ?  (Pryer)  ;  Nikko,  Oiwake  (Leech). 

126.    PoLYPHiKNIS  PULCHERRIMA. 

JEpilecta  pulcherrima,  Moore,  Proc.  Zool.  Soc.  1867>  p.  54,  pi.  vi. 
fig.  3. 
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Pclyphwnis  putcherrima^  O berth.  Etud.  d^Enl.  x.  pL  ii^  %.  11 

(18S4). 

Two  gpecimensi  taken  by  my  native  collectof  at  Genaan  la  July. 
Geiiaan  {Nat.  CqIL)  ;  Sideml 

127.  TaiFH^NOPStS  LUCILLA. 

Triphtenopsii  iueilla^  But  I.  Ann*  &  Ma^.  Nat.  HisL  (5)  u  p-  It^S 
(1878) ;  ni.  Typ.  Lep*  HeL  iL  pL  xxdii/fig.  I  (1878). 

Three  examples,  colL  Pryer. 

Evidently  a  variable  species,  aa  although  all  are  specificallj  idei^' 
ticai  each  specimen  h  of  a  di^Terent  form. 

Yokohama  {Jonas  and  Pr^er). 

128,  Triph^nofsis  cinersscens. 

TriphiBnopsu  cinereaeen^,  Butl.  Cist.  Eot>  111.  p.  133  (1885). 
Two  specimeDSj  colU  Pryer- 

I  took  aD  example  of  tbU  species  at  Hakodate  in  August. 
Fujisan  {Prtfer)  ;  Hakodate  (Leech), 

129<^   TRTPHiGNOFSIS  EFFLQRESOENS. 

Triphmnopsis  efftaresceiis^  ButK  Ann.  &  Mag.  Nat.  Uiit.  (5)  i 

Etud,  a*Ent,  x.p.  20,  pi.  ii.  fig 


^. 


Lep.  Het.  xL  p.  74S  (I857>_ 
&  Mag.  Nat.  Hist,  (.5)  IT.  p,  atJ 


p,  361  (1879), 

Tripkmm  junkowskii,  Oberth 
(1884). 

Four  specimens,  coll*  Fryer* 

Yokohama,  0 i wake  (Pryer) ;  Sidemi  (*/<irtA*att?*^^i) 

130^    EfIL£CTA  SEMIHERBIDA. 

Trtphfena  semiherhida,  Wnlk,  Cat 
Epiiecta  iUcoraia^   But!.  k\m 
(1879). 

A  nice  series,  colt*  Pryer. 
Yokohama,  Oiwake  {Prytr). 

13 L  AGEiapis  TiRiDts,  ap,  n.     (Plate  LL  fig.  6.) 

Yerdigris-green  with  black  nmrkings ;  a  short  longitudinal  basa 
streak  branched  at  its  outer  extremity^  and  a  spot  above  on  tt^^  j 
costa  ;  iDiier  Hue  commencing  as  a  spot  ou  the  costa  rins  obliqupU  ^ 
Inwards  to  median  nerve,  theu  outwards,  termiuatiug  in  a  geut^^^ 
curve  on  the  inuer  margin,  thia  line  is  bordered  outwardly  wit;-  ^ 
white  and  some  black  dots  heyoud  the  curved  portion ;  outer  \k~9  ^ 
much  angnlated  and  indented,  edged  internally  with  white  and  sotc*  ^ 
black  spots  foil u wed  by  a  couspicuous  dash  on  the  costa*  there  a^*^^'  I 
two   other   black    spots    on    the   costa    between    the    Hues,    aud     * 
cuneiform  mark  at  inner  angle  ;    stigmata   partially   outlined  wit  I* 
black,  aud  a  streak  of  the  same  colour  eouuects  the  orbicular  with  tlJ^ 
reniform :  secondaries  fuscous  grey,  darker  posteriorly,  central  and 
outer  marginal  lines  pale  grey ;  fringes  pale  grey,  preceded  by  * 
series  of  black  luoule^  ou  outer  margia.     Uuder  surface  of  all  iht 
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inga  ^rey-brown,  clouded  with  fuscous ;  discal  lines  darker^  bordered 
Itwnrdly  with  paler* 

An  ten  D^  of  the  cj  strongly  pectinated,  ?  slightly  serrated. 
Expanse,  cf  45  millim,,  $  50  millim* 

Allied  to  A*  apriiinu,  hut  it  is  a  broader-winged  insect  and  there 
a  considerable  difference  in  the  structure  of  the  antennie. 
Four  examples,  coll.  Prjer- 
Yokohama  ? 

132.    MlBELEA  EXTENSA. 

Bela$tictu  ejetenaa,  ButL  Ann,  &  Mag^  Nat.  Hist*  (5)  if.  p.  357 
i879). 

dUselia  ^^inerea,  BntL  Trauf.  Eot.  Soc,  1881,  p.  184- 
A  fiue  series,  colL  Fryer. 

Thia  insect  is  very  like  an  exaggerated  form  of  the  European 
',  oxyucanihw,  in  which  the  primaries  have  become  elongated. 
ITokohania  {Prjier}. 

133.  MtSELiA  FtJff£STA,  sp.  u.     (Plate  LL  fig,  7.) 

E^riniaries  blackish  grey,  mottled  and  clouded  with  paler  and 
'Iter,  and  with  some  whitish  spots  on  the  costa ;  the  transverse 
^3  are  indistinct,  but  there  are  traces  of  a  short  one  at  the  base  ;  a 
acs  of  blackish  dots  and  streaks  edged  with  wliitish  represent  the 
^r  line,  this  curves  gently  inwards  from  the  costa  to  opposite  the 
^r  end  of  reuiform,  from  which  point  it  takes  an  oblicjue  course 
:  lie  inner  margin,  nnd  intersects  a  black  longiuidinal  bar  above 
E?-r  angle ;  aubmarginal  line  white,  edged  on  both  sides  with 
::^k  ;  a  series  of  bZackish-grey  oblong  spots,  tollowed  and  separated 
^hite  dots  between  sub  marginal  line  and  outer  margin  ;  fringes 
^i  intersected  by  a  blackish  Ime ;  secondaries  whitish,  fuscous 
►^ter  margin,  traversed  by  two  central  bands.  Under  surface  of 
fc^aries  fu:ieous,  central  spot  and  inner  margin  paler;  four  whitish 
t^s  on  costa  towards  apex  ;  fringes  dark  grey,  paler  at  base ; 
^mdaries  shining  whitish,  some  darker  scaler  over  costal  area  ; 
^es  grey,  intersected  by  a  blackish  line.  Uead  blackish  grey, 
tted  with  white,  thorax  blacky  collar  ed^ed  above  with  white  ^ 
^gia  tipped  with  white,  abdomen  grey. 
Expanse  57  miUim. 
-  wo  specimens,  coll.  Pryer- 
^«kohama?  (Pryer)* 

34.  Phlogophoea  heatrix. 

^hhffQphora  hmirixi  Butl.  Ann.  &  Maj;^.  Nat.  Hist.  (5)  i.  p*  I9;i 

t^S)  ;   Ilk  Typ.  Lep.  Uet.  ill.  pi.  xliv.  %  12  (1879). 

^hhgophoTu  pattern,   Oberth,   Diag.   Lep,   Ask,   p.   14   (1879); 

Kid.  d'Eut.  V,  pi.  iii.  fig.  3  (1880), 

Several  specimens,  col!.  Pryer. 

Hakodate  (WAitetp,  Andrews);    Yokohama,   Oiwake  (I^er) ; 

esso,  AskoM* 
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135.  Lauprosticta  BKLLA. 
Lamprt^ticta  htHa^  Buth  Trans.  Ent^  Soc  ISHI,  p 
Two  examples^  colL  Pry  en 
Tokia  {Fenton)  ;  Yeaao  (Fn^er), 

136.  Lamfrosticta  venusta,  sp.  n.     (Plate  LI.  6g.  5*) 
Prinnarie^  pale  whitish  green ;    reniform  atid    orbicular  of  lH« 

groundH^olour,  spotted  and  surrounded  with  bliick;  a  short  bl«.«^* 
basal  streak  ;  siibmarg^inal  Ime  represented  hj  a  short  dash  on  eost*i 
another  towards  middle,  and  an  arrow*shaped  mark  at  mner  aiigl^^i 
costa,  outer  and   inner  margins  spotted  with  black ;   secondiir^»  *^ 
greyiah  brown,  with  a  fuscous  central  line  and  spot,  and  a  br»^^^ 
band  on  outer  margin  ;  fringes  chequered  with  dark  grey  and  whl  ^^t. 
Under  surface  of  primaries  fuscous ;  costa  nnd  outer  margins  whit^^  sh 
green  J  spotted  with  black ;  secondaries  whitish  with  black  cent   ^mvi 
line  and  spot,  outer  margin  clouded  with  fuscous  towards  coa^^Vl 
Thorax  green,  Fariegated  with  black  ;  abdomen  blackish  grey,  i^^Sg- 
mental  divisions  paler. 

Expanse  4 1  millim. 

One  ?  exam  file,  ooU.  Pryer,  without  exact  locality,  hut  prob*.li/r 
from  Yokohama, 

# 

137.  EUPLEXIA  ALBOVETTATA. 

Eitphxia  alboviftata,  Moore,  Proc.  ZooL  Soc*  I  S^B,  \i.  B7t  pi  •  » 
fig.  16  ;  ButL  Ann,  &  Mag.  Nat.  Hist.  (5)  v.  p.  225  (1880), 

One  example,  colL  Pryer  (no,  827)* 

I  took  a  specimen  at  Gensan  in  June* 

Nikko  (Pnfer)  i  Hakodate  (Andrews) ;  Gensan  (Z*rcA) ;  D»r- 
jeeling,  Bengal,  Nilgiri  Ilills^  Sikkim,  Thundiani. 

138.  EUPLEXIA    LUCIFARA. 

PAaL-Nociua  luciparHf  Lino.  Svat.  Nat.  x-  p..  518;  Fauu,  Suw- 
318. 

Noeiua  luciparat  Esp.  Schmett.  iv.  pL  154.  figs.  M;  H"bii* 
Noct.  fig*  55. 

Pliio^Qph^ra  iucipara,  Treit.  Schmett.  v.  L  377. 

Eupie^na  luripora,  Steph.  Ill  Brit,  Ent.,  Ilaust,  iiU  p.  I;  Gin?n, 
Noct.  i*  p*  68. 

Several  specimens,  colL  Pryer. 

I  took  this  species  at  Sendai  in  September,  and  my  natire  colleftor 
met  with  it  at  Hakodate  in  June  or  July. 

Yokohama,  Oiwake,  Yesso  {Prefer)  %  Sendai  {Leech);  HftM**^ 
{NaL  Coll.);  Tokioi  Europe,  New  York- 

139*  Eupi^ExiA  JAPONJCA,  sp,  n*    (Plfltc  L!.  fig.  4.) 

Primaries  dark  chocolate-brown,  with  a  alight  Tiolet  ticge  i  ^^ 
area  between  the  pale  curved  inner  and  serrated  elbowed  outer  li«f* 
darker,  and  diTided  by  a  still  darker  longitudmal  shade-like  bif 
which  encloses  the  claviform  stigma ;  reniform  indistioctly  on  '  ~ 
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the  miler  fourth  whithh  ;  four  pale  dots  on  costa  towards  apeXi  the 
fourth  at  eomnieiicement  of  pale  wavy  but  hidistinet  subiiiHrginal 
lines  secoiidaries  dark  brown,  traversed  by  a  darker  tran;*verse 
c^atral  line;  fringes  paler  at  the  base  and  pteeeded  by  a  blackish 
line.  Under  surface  ochreous  brown  suffused  with  fuicous ;  dark 
efuTral  spot  and  pale  submarginal  tine  on  all  the  wings. 

Expanse,  ^  35  millitn..  $  37  niillim, 

SeYea  specimens,  coll.  Pryer- 

Allied  to  E.  fueipura  from  Europe, 

140.    GONOPTERA  LIBATRIX. 

PAal^'Bomlty.r  libatrix^  Linti.  Syst.  Nat.  x*  p.  537 ;   Faiiii.  Suec, 
.  304. 
Bomh^x  iibatri^i\  Esp.  Schmett.  iii.  pL  69.  fi^;;.  4* 

INoctua  tibotti^,  Hnbn,  Noet.  pL  93.  iipr.  436- 
Caipe  iihatrU\  Treit,  Schmctt.  v.  2.  172, 
Caijfptra  lih&irii\  Steph.  III.  Brit.  Ent.,  Ilaust.  Hi,  p.  5t), 
Gonoptcra  li6atrU\  Gneix,  Noct.  ii,  p*  405- 
Several  specimens,  eoIL  Fryer.     I   took  fine  examples  at  Gensan 
in  July. 

Yokohama,   Oiwake,   Gifu  (Frtfer)  ;    Gensan  (Leech)  ;   Ainurj 

fUFope,  N,  America. 
141.    COSMDPHILA  XANTHINDYMA, 
Cosmophilu  .rantAindyma^  Boisd.  Faune  Ent.  Madag.,  Lep.  p.  94, 
pK  xiii,  fig,  7  (1834);  Giien.  Noct,  ii.  p.  396  (1852ji  Moore,  Lep. 
CeyK  iii.  p,  84,  pi,  155,  figs,  1.  I  a,  I  b  (18R4), 

iCirtGedia  rariohsa,  Walk.  Cat.  Lep,  Het.  xl  p,  750  (1857), 
Cirroedia  edenfaia.  Walk,  Cat.  Lep,  Het,  %L  p.  750  (1857). 
Var.  Cosmop/iila  indka,  Guen.  Noct,  ii,  p.  3S6  (1852). 
A  nice  series,  coll.  Fryer  (no.  707)» 

This  appears  to  be  a  very  variable  species.     In  the  Japanese  series 
before  me  there  are  forms  between  the  type  and  tar.  mdica^  Guen, 
Yokohama  {Pn/er) ;  N.  India,  Ceylon,  Moreton  Bay»  Tasmania, 
Sierra   Leone,  Congo,   Madagascar,  Maori tius.    Isle   of   Bourbooi 
JtTa,  Malabar. 

142,  Gonitis  involxjta. 

Gonitis  vwoluta.  Walk,  Cat-  Lep-  Het,  xiii.  p.  1003  (1857), 
Gonitis  tasalis.  Walk,  L  c.  p.  1004, 

Tiridata  coUigata^  Walk,  Lc.  Suppl,  tii.  p.  870  (1865), 
i  recei«^ed  one  example  of  ihis  Indian  species  from  Mr,  Man  ley, 

^ho  captured  it  Ht  Yokohama. 

Y'okohama  {Manlej/}  j  N.  India,  Ceybn, 

143,  Gonitis  fractifera, 

Goniiis  fraeii/era.  Walk,  Cat-  Lep,  Het,  xiii.  p,  998  (1857)^ 
Several  specimens,  coll.  Fryer- 
My  native  collector  look  examples  at  Gensan  in  September, 
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Yokoliama  (Pr^ffr};    Qcnmn  (NaL  C^IL)  ;    KiuUmg  (iValO^ 
S*  Domingo,  HoDduras,  VeneiEuela. 

144-  Gonitis  combinans. 

Gomiia  eombinam.Vf &lk*  CM.  Lep,   Het.  %m.  p*  1001,  tw.  J 
(18f*9> 

Gonith  alhitihia.  Walk*  /.  ^,  no.  8. 

Gonitis  privaia.  Walk.  C.  L.  H.  Suppl.  iiu  p,  853  (1865)* 

Goniiis  CQmmodts^  Bat!*  Ann,  &   Mag.   Nat*    Hiat.  (5)  i.  p^-^^ 
(1878)  J  IlL  Typ.  l>ep.  Het.  ii*  pi*  xxxij.  fig<  3  (1878). 

Several  specimens,  coll.  Pryer* 

I  took  the  species  at  Nngaaaki  m  June,  and  Fusbiki  in  July. 

An   exceedingly  variable  series,  embracing  examplea  of  ill  ^ 
above-named  forms*  ..  _ 

Yokohama   {Jonas   and   F^ryer)  i    Fusbikij    Nagasaki    (L****^-^)  ^ 
Loochoo  {Pryer)  ;  Tokio,  Shanghaig  Ceylon* 

145,  Gonitis  fe^'eri^  sp.  n.     (Plate  LIL  %.  8.) 

5  •  Pale  brown  ;  primariea  sparingly  sprinkled  willi  d»-*'*'^ 
brown,  and  traversed  by  two  dark  lines,  tbe  outer  pd^d  eittiTi^*^!^ 
and  the  inner  internally  with  paler;  a  sliort  dark  apical  str<^*^» 
orbicular  represented  by  a  minute  white  dot,  renilbrni  ill-drfii^*** 
secondaries  with  faint  indications  of  two  transverse  Hnes*  Ua*"*^ 
surface  pale  whitish  brown  ;  primaries  with  a  dark  central  trnn^v  ^"^^ 
line  and  apical  streak  ;  secondaries  with  an  indistinct  dark  eet*  ^^ 
line* 

Expanse  45  millim. 

One  $  example,  coll*  Pryer. 

There  is  an   example  of  this  species  from  Dbarmtala  m     *^** 
National  Museum  at  South  Kensington. 

146,  Gonitis  distincta,  sp.  n.     (Plate  LII.  fig*  7-) 

Primaries  bright  ereen,  slightly  orange  along  costal  roar^-^^f^^ 
discal  *pot  minute,  blackish,  a  pale  dark-bordered  oblique  *  *  ^| 
traverses  the  outer  third  of  wing ;  subnjarginal  line  waty»  sligt'*'  ^^^ 
darker  than  ground-colour  ;  fringes  brownish:  secondaries  brl^^  v 
cupreous  brown  j  fringes  pale  grey -brown.  Under  surface  ^^-. 
primaries  shining  cupreous  brown,  paler  towards  inner  mar^^*^' 
secondaries  pinkish  brown,  with  faint  blackish  central  lim  and  d  ^*^^ 

Expanse  43  millini. 

Several  specimens,  coll.  Pryer. 

I  took  one  example  at  Nagahama.  and  two  at  Gensan  in  July. 


147.    DlCBONlA  PHOTEA. 

Noctuaprotea,  Borkb.  iv,  p,  386 ;   Esp*  Schmett.  it.  pLjl 50.  6^-  ^' 
Hubu*  Noct.  fig.  40C. 

Dichonia  protea,  Hiibn*  VerE*  Schmett,  p*  217*  n.  2173. 

Iladena  protea^  Treit*   Schmett.  v,   f,  p.  352;  Guen*  Noct- 
p.  89, 
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Hadena  sdadonia,  Stepb.  111.  Brit.  £nt.,  Haust.  iii.  p.  23. 
Yar.  Dichonia  iniermissa,  ButU  Trans.  £nt.  Soc.  1886,  p.  134. 
A  fine  serieSy  coll.  Prjer. 

Some  examples  agree  well  with  D.  intermissa^  Butl. ;  these  and 
the  other  specimens  are  most  certainly  referable  to  D,  protea. 
Yokohama  (JPryer) ;  Europe. 

148.  BERRHiKA  jAPONiCA>  8p.  n.    (Plate  L.  fig.  11.) 

Primaries  pale  olive-green,  nervures  violet-grey ;  abbreviated 
basal  line  whitish,  bidentate,  and  edged  externally  with  black ; 
inner  line  whitish,  shaded  externally  with  blackish  ;  outer  line 
whitish,  edged  and  clouded  internally  with  black ;  these  transverse 
lines  limit  a  central  violet-brown  fascia,  clouded  with  darker  and 
tinged  here  and  there  with  olive-green,  and  approximate  just  above 
the  inner  margin,  where  they,  as  also  an  oblique  blackish  dash  from 
the  inner  margin  between  the  basal  and  inner  lines,  are  intersected 
by  the  violet  submedian  nerve ;  outer  margin  broadly  violet-grey, 
dashed  with  olive-grey  at  apex,  the  internal  edge  defined  by  a 
serrated  and  angulated  pale  line;  reniform  olive-green,  black 
at  its  lower  end,  its  exterior  edge  outlined  with  whitish,  and 
followed  by  a  blackish  shade ;  orbicular  olive-green,  centre  blackish, 
outlined  with  paler  and  edged  with  blackish ;  fringes  spotted  with 
pale  brown,  and  preceded  by  a  series  of  black  lunules,  edged  inter- 
nally with  olive-green:  secondaries  fuscous  brown,  central  spot 
blackish ;  fringes  pale  brown,  intersected  by  a  darker  line.  Under 
aorfftce  of  primaries  fuscous  brown ;  pale  annulated  central  spot  and 
darker  transverse  line,  the  former  preceded  by  a  short  oblique  dark 
costal  spot :  secondaries  with  a  black  central  spot  and  dark  creuate 
transverse  line. 

Expanse  46  millim. 

Allied  to  B,  olivacea,  Moore. 

Five  specimens,  coll.  Pryer. 

I  took  one  example  at  Oiwake  in  October. 

Yokohama  ?  {Pryer)  ;  Oiwake  {Leech). 


Mag.  Nat.  Hist.  (5)  i.  p.    194 
pi.  xlv.  fig.  5   (1879);  Oberth. 


149.  EUROIS  TIR£NS. 

Eursis  virens,  Butl.  Ann.  & 
(1878);  111.  Typ.  Lep.  Het.  iii, 
Etud.  d'Ent.  x.  pi.  ii.  fig.  12. 

Two  specimens,  coll.  Pryer. 

I  took  one  example  at  Gensan  in  July. 

Hakodate  {Whitely)\    Gensan   {Leech)  \    Sidemi  {Jankowski) ; 
N.W.  Himalayas. 

150.  EUROIS  PRA8INA. 

Noctua  pranna,  Fabr.  Mant.  p.  169  (1787). 
Noctua  egregia,  Esp.  Sclimett.  pi.  1 19.  fig.  7. 
EuroU  herbida,  Hiibn.  Yerz.  Schmett.  p.  218.  n.  2175. 
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Polia  Kerhida,  Treit.  Schmett.  v.  2.  p.  56  ;  Steph.  III.  Brit.Eot^ 
Haust.  iii.  p.  30,  pi.  27.  fig*  3. 
Aplecta  herbtda^  Guen.  Noct.  ii.  p.  75. 
One  example,  coll.  Pryer. 
Yesso  (Pryer)  ;  Europe,  N.  America. 

151.  EUROIS  OCCULTA. 

PhdL-Noctua  occulta^  Linn.  Sjst.  Nat.  x.  p.  514  ;  Clerck,  Icon, 
pi.  i.  fig.  6. 

Noctua  oecultQy  Hiibn.  Noct.  fig.  79- 

Enrols  occulta,  Hiibn.  Yerz.  Schmett.  p.  218.  n.  2180. 

Polia  occulta,  Treit.  Schmett.  ▼.  2.  p.  52. 

Aplecta  occulta,  Guen.  Noct.  ii.p.  76. 

One  specimen  taken  by  my  natire  collector  at  Gensan  in  August. 

Gensan  (Nat,  ColL)  ;  Europe,  Canada. 

152.  EUROIS  NEBULOSA. 

Noctua  nebulosa,  Hufn.  BerL  Mag.  iiL  p.  418. 

Noctua  plebefa,  Hiibn.  Noct.  fig.  78. 

Noctua  bimaculosa,  Esp.  Schmett.  iv.  pi.  132.  figs.  1,2. 

Huroia  nebulosa,  Hiibn.  Verz.  Schmett.  p.  218.  n.  2184. 

Polia  nebulosa,  Treit.  Schmett.  v.  2.  p.  48. 

Aplecta  nebulosa,  Guen.  Noct.  ii.  p.  77 • 

Several  specimens,  coll.  Pryer. 

Oiwake  (Pryer) ;  Europe. 

153.  Hadena  auriplena. 

Euroisi  auriplena.  Walk.  Cat.  Lep.  Het.  xi.  p.  557  (1857). 

One  example,  coll.  Pryer. 

Oiwake  (Pryer) ;  Darjeeling,  Ceylon. 

154.  Hadena  lucia. 

Hadena  lucia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  195  (1878); 
111.  Typ.  Lep.  Het.  iii.  pi.  xlv.  fig.  2  (1879). 

Hadena  kosakka,  Oberth.  Etud.  d'Ent.  v.  p.  80,  pi.  yii.  fig.  4 
(1880). 

Hadena  toktenns,  Butl.  Trans.  Ent.  Soc.  1881,  p.  186. 

I  took  this  species  at  Gensan  in  July,  and  my  natiye  collector  at 
Hakodate. 

Hakodate  (Whitely);  Tokio  (Fenton);  Hakodate  (Nat.  Coll.); 
Gensan  (Leech)  ;  Askold. 

155.  Hadena  JANKOW8KII. 

Hadena  janhowskii,  Oberth.  Etud.  d'Ent.  t.  p.  79,  pi.  iii.  fig.  11 
(1880). 
I  took  three  examples  of  this  species  at  (Jensau  in  July. 
Gensan  (Leech)  ;  Askold,  Amur. 
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156.  Hadkna  unica,  sp.  n.     (Plate  LI.  fig.  12.) 

Primaries  pale  brown,  mottled  and  clouded  with  darker,  discal 
area  faintly  suffused  with  violet ;  basal  line  represented  by  a  black 
spot  on  costa,  and  a  double  transverse  streak  between  the  subcostal 
and  submedian  nerves ;  inner  and  outer  transverse  lines  blackish, 
the  former  preceded  and  the  latter  followed  by  fainter  lines ;  sub- 
marginal  line  whitish,  angulated  below  the  [costa  and  shaded  with 
greyish  brown ;  a  series  of  triangular  dark  spots  precede  the  grey- 
brown  fringes ;  reniform  outlined  with  blackish,  broadly  on  the 
external  and  lower  margins,  and  filled  in  with  ground-colour  except 
towards  internal  edge,  where  there  is  a  greyish-brown  transverse 
shade ;  orbicular  large,  but  indistinctly  outlined  ;  claviform  short, 
outlined  in  black :  secondaries  pale  brown,  exterior  border  darker. 
Under  surface  whitish  ;  primaries  clouded  with  fuscous,  central  line 
blackish,  a  series  of  H-shaped  marks  edged  with  whitish  on  outer 
margin;  secondaries  sprinkled  on  the  margins  with  fuscous  scales, 
central  spot  and  line  blackish. 

Expanse  39  millim. 

One  example,  coll.  Pryer,  without  exact  locality, 

Yokohama?  {Pryer), 


157.  Hadena  stolida,  sp,  n.    (Plate  LI.  fig.  2.) 

6  •  Primaries  pale  brown,  basal  area  dusted,  discal  area  suffused 
and  clouded  with  darker ;  inner  line  pale,  indented  and  edged  exter- 
nally with  dark  brown ;  outer  line  wavy  and  angulated  above 
inner  margin,  dark  brown  edged  internally  with  paler ;  submarginal 
line  pale  brown,  indented  and  twice  angulated  at  the  middle ; 
stigmata  pale  brown,  outlined  in  darker,  the  reniform  with  a  blackish 
cloud  on  its  outer  edge;  orbicular  with  a  dark  central  spot: 
secondaries  pale  grey-brown,  darker  towards  outer  margin ;  central 
lunule  and  neuration  darker.  Under  surface  fuscous  brown,  margins 
paler,  costa  tinged  with  reddish  towards  apex,  central  line  blackish  : 
secondaries  whitish,  sprinkled  with  brownish  scales,  and  tinged  with 
reddish  on  costa ;  outer  margin  clouded  with  fuscous,  central  spot 
black.  Head  pale  brown,  mottled  with  darker ;  thorax  dark  brown ; 
collar  pale  brown,  edged  above  with  darker. 

Expanse  36  millim. 

One  specimen  in  Pryer's  collection  without  exact  locality, 

158.  Hadena  satura. 

Noctua  porphyrea,  Esp.  Schmett.  iv.  pi.  145.  fig.  5  (1789). 
Noetua  satura,  Hiibn.  Noct.  pi.  16.  fig.  75  (1880). 
Hadena  satur a,  Treit.  Schmett.  v.  1.  p.  333;   Guen,  Noct.  ii. 
p.  84. 

A  verv  fine  and  extensive  series,  coll.  Pryer. 
Yokohama  (Pryer). 
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159.  Tracbba  atriplicis. 

Pkml.'Noctma  atripKeis,  Linn.  Sjst.  Nat.  x.  p.  51 7. 

Nottmm  airiplieU,  £sp.  Schmett.  It.  pi.  163.  figs.  1-3;  Hubn. 
Noct.  fig.  83. 

TrmckemmtripHdM,  Hiibn.  Yen.  Schmett.  p.  219.  n.  2203 ;  Treit. 
Schmett.  t.  2.  p.  6^. 

Hmdtma  mtriplieUy  Gnen.  Noct.  ii.  p.  99. 

PoHm  ^tripiicu,  Herr.-Schaff.  Schmett.  ii.  p.  263. 

Hmdema  gnoma,  Bntl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  195 
(1878);  lU.  Typ.  Lep.  Het.  ii.  pi.  xxxi.  fig.  7  (1878). 

ScTeral  specimens,  coll.  Piyer. 

I  took  this  species  at  Grensan  in  Jane,  and  my  native  collector  at 
Nikko. 

Yokohama  {Jamu  and  Pryer) ;  Oiwake,  Gifu  {Fryer) ;  Gensan 
(LeeeA)  ;  Nikko  (Aa/.  ColL). 

160.  Aplkctoides  nitida. 

ApUttoidt$  niHda,  Bad.  Ann.  &  Mag.  Nat.  Hist  (5)  L  p.  194 
(1878)  ;  lU.  Typ.  Up.  Het.  in.  pi.  xlv.  ^^.  1  (1879). 
Sereral  specimens,  coll.  Pryer. 

I  hsTe  receiTed  one  example  from  Mr.  Manley,  of  Yokohama. 
Yokohama  (/muw,  Pryer^  Mamley). 

161.  Aplkctoides  caliginca. 

ApUetoides  ealiyinea.  Bad.  Trans.  Ent.  Soc.  1881,  p.  185. 

Three  specimens,  coll.  Pryer. 

I  took  a  nice  series  at  sugar  in  July  at  Gensan. 

Tokio  (Fenion)  ;  Yokohama?  (Pryer);  Gensan  (Leech). 

162.  Prodenia  littoralis. 

Hadena  littoralis^  Boisd.  Faun.  Ent  Mad.  et  Maur.  p.  91,  pi.  13. 
fig.  8(1834). 

Nemria  retina,  Herr.-Schaff.  Schmett  iL  tab,  xxix.  figs.  144,  145 
(1846). 

Prodenia  retina,  Guen.  Noct.  i.  p.  163. 

Several  specimens,  coll.  Pryer. 

Yokohama  ?  (Pryer)  ;  Crete,  Asia  Minor,  Madagascar,  Maoritius, 
Madeira,  Congo,  N.  India,  Nepaul,  N.  China. 

163.  XtLOMEGES  BEIAJL. 

Xylomeyea  bella.  Bud.  Trans.  Ent  Soc.  1881,  p.  175. 
A  nice  series,  coll.  Pryer. 
Yokohama  (Pryer), 

164.  Panolis  piniperda. 

PkaUena  piniperda.  Pans,  et  Kob,  Banmtr.  Nadelw.  p.  51.  pi.  1. 
figs.  1-12(1786). 

Noetua  piniperda,  Loschge,  Naturf.  xx.  p.  9  (1787);  Esp. 
Schmett  iv.  pi.  125.  figs.  1-6. 

Bombyx  epreta,  Fabr.  Mant  Ins.  ii.  124  (1787). 

Noetua  jiawmea,  HUbn.  Noct  ^g.  476. 
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Panolia  JtammeOf  Hubn.  Verz.  Schmett.  p.  214.  n.  2134. 
Trachea  primperda,  Treit.  Schmett.  v.  2.  p.  76 ;   Guen.  Noct.  i. 
p.  340. 
Panolis  piniperda,  Steph.  Cat.  Brit.  Lep.  p.  74. 
Three  specimens,  coll.  Pryer. 
Yokohama,  Gifu  (J^er) ;  Europe. 

165.  EUPSILIA  TRIPUNCTATA. 

Eupsilia'tripunctata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  168. 
(1878)  ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxx.  ^^.  9  (1878). 

Five  specimens  coll.  Pryer,  and  1  have  received  two  from  Mr. 
Manley. 

Yokohama  (Jonas,  Pryer,  Manley). 

166.  EUPSILIA  8TRIGIFERA. 

Eupsilia  strigi/era,  Batl,  Ann.  &,  Mag,  Nat.  Hist.  (5)  iv.  p.  363 
(1879). 
One  example,  coll.  Pryer. 
Yokohama  {Pryer). 

167.  Semiophora  pallescens. 

Semiophora  pallescens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  166 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig.  4  (1878). 

Several  specimens,  coll.  Pryer. 

Mr.  Pryer  appears  to  have  considered  S,  pallescens,  Butl.,  a  form 
of  S.  gothica;  but  as  there  is  an  undoubted  form  of  S.  gothica 
occurring  in  Japan,  and  as  there  seem  to  be  no  intermediates  known 
which  would  serve  to  connect  that  form  with  S,  pallescens,  the  latter 
must  stand. 

Yokohama  {Jonas  and  Pryer), 

168.  Semiophora  gothica. 

Phal.'Noetua  gothica,  Linn.  Syst.  Nat.  x.  p.  515;  Clerck,  Icon, 
pi.  i.  fig.  1. 

Noctua  gothica,  £sp.  Schmett.  iii.  pi.  76.  figs.  1,2;  Treit.  Schmett. 
V.  1.  p.  233. 

Noctua  num-atrum,  Hiibn.  Noct.  fig.  112. 

Tcsniocampa  gothica,  Guen.  Noct.  i.  p.  347. 

Semiophora  gothica,  Steph,  111.  Brit.  Ent.,  Haust.  ii.  p.  138. 

Two  specimens,  coll.  Pryer. 

Neither  are  quite  typical  examples  of  S.  gothica,  but  that  from 
Gifu  is  nearer  the  type  than  is  the  other,  which  unfortunately  is  not 
localized.     This  last  approaches  the  gothicina  form. 

Yokohama?,  Gifu  {Pryer)-,  Europe. 

169.  Taniocampa  garni pennis. 

Taniocampa  carnipennis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i. 
p.  167  (1878);  III.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig.  6  (1878). 

Several  specimens,  coll.  Pryer.  I  have  also  received  examples 
from  Mr.  Manley. 
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All  the  markuigs  are  subject  to  slight  modtiicfttion  but  the  H- 
shaped  mftrk  refprreU  to  by  Mr.  Btitler  in  his  descnptioEi  of  this 
specif s  varies  coiiBiderably :  thus  in  two  examples  the  eitremitiea 
alone  remain  dticinct  and  these  lire  connected  by  a  very  fine  dark 
line  ;  in  another  sppeiineEi  the  murk  is  replaced  bj  a  large  quadrnt^ 
black  spot,  and  in  a  fourth  the  bar  is  coutracted  in  the  inidtlle  so  tint 
It  forms  two  triangles  whose  apicea  are  contiguoua. 

Yokohama  {Jonm^  /^|/er,  Manlmf). 


170.  T^NIOCAMFA  MUNDA. 

Noetua  munda,  Esp<  Sehmett.  ill.  pL  52*  figs.  5,  G;  {hta)  Hiik* 
Noct.  fig.  H)fi. 

Orihaiia  munda,  Iluhn*  Veri.  Scbmett*  p.  229*  n.  2293;  Tmu 
Schnif'tt.  V.  2.  p.  208, 

7\enwcampa  mimdat  duen.  Noct,  i»  p.  350*. 

Ti^niocampa  munda^  rar.  immacutatUt  Stand.  Cat.  p.  114  (I •^71)* 

A  fine  series,  colh  Pryer. 

The  majority  of  the  specimens  are  Ur get  than  Earopean  T*  ffiunia. 
The  series  inchides  one  example  of  the  var.  immacviaia. 

Yokohama  (/Vyer,  Manie^) ;  Yesso  (Prt/er), 


171.   T^NIOCAMPA  GRACILIS. 

Noctua  gracUiM,  Fabr.  Man  t.  Ins.  p.  148;   Hiibn,  Noct.  jiL^^^* 
fig.  168, 

Qnhmia  gradliv,  Treit,  Schmett,  v.  2*  p,  217, 

Twjii&campa  graeiih,  Guen,  Noct.  i,  p.  *S55. 

Tieiiiocampa  elhj  Bull.  Ann.   &   Mng,  Nat.   Hist.  (5)  i.  p^  ^^^ 
(1878) ;  lU.  Typ.  Lep.  Het,  ii.  pL  xxjt.  tig.  7  (1878), 

Several  specimens,  coil.  Fryer. 

There  appears  to  be  a  pale  form  and  a  dark  form  in  jA|m  « '" 
Europe,  but  the  palest  Japanese  specimen  I  have  h  not  (|uile  lo  li"''* 
as  some  of  my  European  examples ;  whilst,  on  the  other  hnnd,  I  ti*'^ 
Tiot  yet  seen  a  specimen  from  Europe  as  dark  as  the  darkest  Japm**^ 
example  in  Fryer's  series  of  7\  gravUis,  Butler's  figure  of  t^^^^ 
represents  a  specimen  wliicli  as  regards  tone  of  colour  Is  iutermed 
betweai  the  two  just  adverted  to. 

Yokohama  {J onus ^  Pryer)  ;  Europe. 
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172.    T^NIOCAMPA  1N8TABIL.IS. 

Noetua  mstaiiili§,  Esp,  Schmett.  ir,  pi.  151,  fig.  3  j  Hiibfl.  No^ 
pt.  35.  fig.  1(j5. 

TiSiiioeampa  mslabUis,  Guen,  Noet.  i.  p.  350. 

Var.  TtBHioeampa  evanida^  Bntl  Ann.  k  Mag.  Nat.  Hist*  (5)  J^^ 

p.  362(1879). 

.    Five  specimens,  colL  Fryer- 
Four  of  these  Japanese  examples  are  larger  than  any  Eurofwan 
^pecinjen  I  have  seen  of  2'.  inHahilis,  but  the  fitlh  i^  oftbenoTniAl 
size.     In  colour  all  the  five  specimens  are  pale,  but  I  have  an  eifi^l^ 
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from  Britain  which  a^ees  very  well  with  them  in  this  respect.     I  can 
only  regard  T,  evanida^  Butl.,  as  an  exaggerated  form  of  T.  instabilU. 
Yokohama  (Piyer) ;  Europe. 

173.  TiBNIOCAMPA  STABILIS. 

Meiua  stabilis.  View.  Tab.  Verz.  ii.  p.  14  (1789)  ;  Hiibn.  Noct. 
fig.  171. 

Ttsnioeampa  stabilis,  Guen.  Noct.  i.  p.  354. 

Several  examples,  coll.  Pryer,  under  the  name  of  T.  gracilis  (no. 
787). 

Yokohama  (Manlei/,  Pryer) ;  Yesso  {Pryer), 

174.  TiBNIOCAMPA  AURORIiB. 

Tixnoicampa  aurorite^  Oberth.  Etud.  d'Eut.  t.  p.  7^t  pi.  iii.  ^g.  6 
(1880). 

One  specimen  in  Fryer's  collectioni  and  one  taken  by  my  native 
collector  at  Hakodate  in  June  or  July. 

175.  Tjsniocampa  odiosa. 

AgrotU  odiosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  162(1878) ; 
HI.  Typ.  Lep.  Het.  iii.  pi.  xliv.  fig.  8  (1879). 
Yokohama  {Jonas). 

176.  Orthosia  suspbcta. 

Noetua  suspecta,  Hubn.  Eur.  Schmett.  Noct.  fig.  633. 
Orthosia  suspecta,  Guen.  Noct.  i.  p.  360. 

Noctua  congener,  Freyer,  Neuere  Beitr.  Schmetterl.  iii.  pi.  209. 
figs.  2.  3. 
Noctua  iners.  Germ.  Faun.  Ins.  Eur.  xvi.  pi.  24. 
One  example,  coll.  Fryer, 
Japan  (Pryer) ;  Europe. 

177.  Orthosia  FAU8TA,  sp.  n.    (Flate  L.  ^g.  2.) 

Primaries  ochreous  or  brown,  clouded  with  darker  towards  outer 
margin  ;  a  black  spot  on  median  nerve  near  the  base ;  inner  and  outer 
lines  represented  by  black  spots ;  submarginal  line  pale,  angulated 
below  costa ;  fringes  preceded  by  a  row  of  black  spot? ;  reniform 
outlined  in  pale  and  filled  up  with  blackish,  below  this  is  a  dark  shade 
to  the  inner  margin  ;  orbicular  outlined  in  paler  but  very  indistinct : 
secondaries  fuscous  brown ;  fringes  paler.  Underside  fuscous  brown, 
apical  area  tinged  with  pink,  central  spot  and  line  darker  but 
shadowy;  secondaries  brown  tinged  with  pink,  a  distinct  black 
costal  spot,  transverse  central  line  formed  of  black  dots. 

Expanse  40  millim. 

Six  specimens  coll.  Fryer  (Yesso)  {Pryer) ;  Yokohama  {Manley). 

The  above  description  is  taken  from  a  male  specimen  in  which 
the  markings  are  well  defined,  but  the  characters  referred  to  vary  in 
intensity. 
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178.  Orthosia  lizetta. 

OrikoM  lizetta,  BatL  Ann.  &  Mtg-  Nat.  Hirt.  (5)  i.  p.  167 
(1878);  III.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig.  8  (1878). 
A  nice  series,  colL  Pryer. 
Yokohama  («/bjuw,  Pryer). 

179.  CeRASTIS  FRAGARIiB. 

Bombyx  frogdruB,  Esp.  Schmett.  Bomb.  pi.  86.  fig-  3. 
Noctua  damiduea,  Borkh.  Eur.  Schmett.  iv.  p.  44. 
Cerastis  seroHna,  Treit.  Schmett.  ▼.  2.  p.  4!8 ;  Guen.  Noct.  l 
p.  385. 

Several  fine  specimens,  coll.  P^er. 
Yokohama  {Pryer,  MiuUey) ;  Europe. 

180.  CeRASTIS  YACCINII. 

Pkal.'Noctma  oAcctatt,  Linn.  Fann.  Suec. 

Noeim  vaeeUm,  Esp.  Schmett.  iv.  pi-  161.  figs.  1,  4,  6 ;  Hubn. 
Noct.  p.  177  ;  var.  mixta.  Stand.  Cat.  p.  118. 

Nodua  spadieea,  Hiibn.  Noct.  fig.  179;  (paccinti),  Esp.  I.e. 
fie.  2. 

Ceratiis  voccinii,  Treit.  Schmett.  t.  p.  401 ;  Ghien.  Noct.  i.  p.  379. 

Ikuyemmpaardeseens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  364 
(1874). 

A  fine  and  extenstre  series,  coll.  Pryer. 

D.  ardescens,  Bntl.,  is  a  large  C.  veeeinii  of  the  type  form,  and 
there  are  also  specimens  of  the  same  exaggerated  sixe  which  agree 
with  the  Tar.  wdxta  of  Stand  inger. 

Yokohama  (Pryer) ;  Europe. 

181.  CeRASTIS  ETELINA. 

Dagycampa  eveiina,  BuU.  Ann.  &  Mag.  Nat.  Hist.  (5)  ir.  p.  363 
(1879). 

A  fine  series,  coll.  Pryer. 
Yokohama  {Pryer). 

182.  Cerasttis  Ai^RiPUiccTA,  sp.  n.    (Plate  LI.  fig.  10.) 

<J .  Primaries  pale  sandy  brown ;  with  the  exception  of  an  indi- 
stinct darker  sobmarginal  line,  there  are  no  indications  of  trans? e rse 
markings ;  the  reniform  is  represented  by  a  white  spot  at  its  lower 
end,  but  Uie  other  portions  of  this  stigma  are  not  clearly  defined ; 
a  series  of  small  blackish  Innnles  on  outer  margin:  secondaries 
fuscous  brown ;  fringes  pale  reddish  brown.  Under  surface  psle 
ochreoos  brown,  the  discal  area  of  primaries  suffused  with  foscoos 
and  crossed  by  a  darker  central  line;  secondaries  hare  a  darker 
central  spot  and  transTcrse  line.  Head  and  thorax  colour  of  pri- 
maries ;  abdomen  grey-brown  aboTe,  ochreous  brown  beneath.  An- 
tennae pectinated. 

Expanse  42  millim. 

One  example,  colL  Pryer,  but  no  exact  locality  ia  giren. 

Yokohama  ?  (Pijer). 
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J  83,  Calymma  camptosigma. 

UtUothis  camptosigmn,  M6n,  Bull,  de  I' Acad,  t*  xvii.  p,  219; 
Schr.  Beis.  Ainwr,  tab.  v.  fig,  1  $ ,  tig*  2  var, 

Caamia  dUimcta,  ButL  Ann,  &  Ma^,  Nat.  Hist  (5)  i.  p.  192 
(1878) ;  Ml  Typ,  Lep,  HeL  iL  pL  xitxi.  fig,  2  (1878) ;  Obertb.  Etud. 
d'EnL  ?L  pL  ix.  Kg,  7  (1881). 

Several  specimens,  colL  Pryer.  My  native  collector  took  the 
species  at  Hakodate  in  Jalj*  A  very  variable  species,  both  as  re- 
gftrib  colour  aud  the  definition  of  markings  on  primariea ;  tbe 
secondaries  abo  may  be  entirely  fuscous^  or  yellowish  with  a  broad 
fuscous  hind  marginal  band.  My  series  from  Japan  aiid  one  from 
the  Amur  contaiu  similar  forms. 

Tokio  (Fenton) ;  Yokohama  (Jonas  and  Fryer)  \  Hakodate  {Nai. 
ColL)  I  Kony-Tcheou  (Lar^eleau) ;  Amur. 

184.  Calymnia  AFFmts, 

FkcU^'Noctua  q^fais,  Linn.  Sy*t.  Nat.  xii*  p.  848. 
^"^ociua  ftjjflm^,  Esp.  Schmett.  iv.  pL  134.  fig*  1 ;  Hiibn,  Noct. 
pK  42.  fig.  201. 

Cal^mnia  afflnU^  Hiibn.  Verz,  Schmett.  p.  235,  n*  235 1 . 

Corniiia  affinU,  Treil.  Schmett.  t.  p.  389 ;  Gueiii  Noct^i  ii.  p.  lU 

Several  apecimens,  colL  Pryer* 

1  took  one  example  at  Oiwake  iu  October  1886< 

Yesso  (Prifer)  ;  Oiwake  (iV^fr,  Leech). 

185.  Calyhnia  achatika. 

CoMmia  achutinat  ButL  Ann.  &  Mag.  Nat«  Hiat^  (5)  iv.  p.  3G5 
C1879). 

Several  specimens  in  Mr.  Pryer'a  collection ;  two  of  these  from 
Kikko  were  separated  from  the  rest,  and  are  referable  to  the  No,  810 
of  big  Ciitalogiie*  Except  that  they  are  darker  in  colour,  I  cannot 
see  a  difference  between  these  Nikko  specimens  and  those  from 
Yokohama. 

NikkOj  Yokohama  (Fryer). 

186.  Calymnia  pyralina. 

Mctm  pyralina.  View.  Tab,  Verz.  p.  87  ;  Hiibn,  Noct*  fig.  203. 
Noetua  coruaca,  Esp,  Schmeit.  iv.  pi.  135,  figs.  4,  5. 
Eusteg nia  pi^raUna^  1 1  f i b ii .  Ve rz .  Sc h  m e 1 1  *  p .  33 6 *  n.  2 3 5 3 , 
OoMniia  pt/raiina,  Treit*  Schmett.  v.   2.  2392 ;    Guen.   Noct*  ii^ 
p.  10. 

Three  typical  specimens,  colh  Pryer, 
YessOj  Oiwake  (Fryer);  Europe* 

187-  Calymniatrapezina* 

PhaL-Nociuti  trupezina,  Linn,  Syst*  Nat.  x.  p,  510. 

Noctua  trapezina^  Esp.  Schmett.  iv.  pi.  87.  figs.  %,  3 1  Hiibn. 

:Noct.  fig.  200. 
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Calymnia  trapezina^  Hiibn.  Yen.  Schmett.  p.  235.  n.  2350. 

Coimia  trapezina^  Treit.  Schmett.  v.  p.  383 ;  Guen.  Noct,  ii.  p.  9. 

Mesogona  exiffua,  Butl.  Trans.  £nt.  Soc.  1881^  p.  182. 

A  Dumber  of  specimens,  coll.  Pryer. 

If.  esiffua,  Butl.,  is  not  even  a  striking  aberration  of  C  trapezina^ 
and  no  one  acquainted  with  the  variation  of  the  species  would 
attempt  to  separate  Japanese  examples  from  C,  trapezina, 

Tesso,  Oiwake  (Pryer) ;  Tokio  {Fenton) ;  Europe. 

188.  Calymnia  restttuta. 

Cotmia  restituta.  Walk.  Cat.  Lep.  Het.  x.  p.  490  (1856). 
One  example,  coll.  Pryer  (no.  812). 
Yesao  (Pryer);  Nepaul. 

189.  Calymnia  prybri,  sp.  n.     (Plate  LI.  ^g.  11.) 

(S .  Primaries  olivaceous  brown  ;  two  pale  transverse  lines  traverse 
the  disk  of  the  wing  and  approach  each  other  on  the  inner  margin, 
interspace  darker ;  there  are  indications  of  pale  stigmata,  but  these 
are  very  indistinct ;  fringes  brown,  with  pinkish  tinge :  secondaries 
pale  brown,  central  spot  and  border  of  outer  margin  darker.  Under 
surface  pale  brown,  with  a  pinkish  tinge ;  primaries  with  a  fuscous 
central  spot  and  a  broad  transverse  band  traversing  the  wing  parallel 
with  outer  margin;  secondaries  with  a  fuscous  central  spot  and 
faintly  defined  transverse  line,  terminating  in  a  cloud  at  anal  angle. 

Expanse  40  millim. 

Two  specimens,  coll.  Pryer. 

Oiwake  (Pryer). 

190.  Ipimorpha  retusa. 

PhaL'Noctua  retusa,  Linn.  Faun.  Suec.  p.  321 ;  Syst.  Nat  xiL 
p.  858. 

Noctua  reiusa,  £sp.  Schmett.  iv.  pi.  178.  ^g.  1  ;  Hiibn.  Noct. 
^.  214. 

Ipimorpha  retusa,  Hiibn.  Vers.  Schmett.  p.  238.  n.  2364. 

Cymatophorn  retusa,  Treit.  Schmett.  v.  i.  80. 

Noctua  gracilis.  Haw.  Lep.  Brit.  p.  251. 

Plasiemia  retusa,  Boisd.  Ind.  M^th.  p.  93.  706. 

Teihea  retusa,  Guen.  Noct.  ii.  p.  3. 

Cosmia  curvata,  Butl.  Trans.  £nt.  Soc.  1886,  p.  131. 

A  fine  series,  coll.  Pryer. 

This  insect  is  most  certainly  referable  to  J.  retusa.  Japanese 
specimens  agree  exactly  with  Austrian  and  S.  Russian  specimens  in 
my  collection. 

Fukushima  (Lewis) ;  Yokohama,  Yesso,  Nikko  (Pryer) ;  Europe. 

191.  OpORINA  CROCEAGO. 

Noctua  eroeeago,  Fabr.  Mant.  Ins.  ii.  p.  159  ;  HUbn.  Noct.  pi.  40. 
fig.  189. 

Noctua  fulvago,  Hiibn.  Beitr.  pi.  i.  fig.  F:  Esp.  Schmett.  pi.  176. 
figs.  3,  4. 
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Hoporina  eroeeagoj  Boisd.  Ind.  M^th.  p.  147;  Guen.  Noct.  i. 
p.  389. 

Hoporina  serieea,  But!.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  168 
(1878)  ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig.  10  (1878). 

A  fine  series,  coll.  Pryer. 

I  received  one  example  from  Mr.  Manley,  of  Yokohama. 

Yokohama  {Jonas,  Pryer,  Manley) ;  Europe. 

192.  XaNTHIA  FULVAGO. 

Phal.'Noctua /vlvago,  Linn.  Faun.  Suec.  p.  312. 

Noctua  ceroffOj  Fahr.  Mant.  p.  159;  Hiibn.  Noct.  figs.  190,  444. 

Citria  eerago,  Hiibn.  Verz.  Schmett.  p.  234.  2345. 

Xanthia  cerago,  Treit.  Schmett.  t.  2.  370 ;  Guen.  Noct.  i.  p.  393. 

T\io  specimens,  coll.  Pryer. 

One  example  is  very  typical,  the  other  has  a  broad  pinkish-brown 
transverse  band  before,  and  a  narrower  one  of  the  same  colour  fol- 
lowing the  pale  outer  line. 

Oiwake  (Pryer) ;  £urope. 

193.  Xantuia  flavago. 

Noctua  flavago,  Fabr.  Mant.  Ins.  ii.  p.  160  (1787) ;  Ent.  Syst.  iii. 
2.  76. 

Noctua  silago,  Hiibn.  Noct.  fig.  191. 

Citria  silago^  Hiibn.  Verz.  Schmett.  p.  234.  2346. 

Xanthia  eUago,  Treit.  Schmett.  v.  2.  p.  367;  Boisd.  Ind.  M^th. 
p.  146.  1181 ;  Guen.  Noct.  i.  p.  394. 

One  example,  coll.  Pryer. 

I  took  a  specimen  at  Nikko  in  September. 

Yokohama  {Pryer) ;  Nikko  {Leech) ;  Europe. 

194.  Brachyxanthia  peculiaris. 

Brachyxanthia  peculiaris,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i. 
p.  169  (1878);  III.  Typ.  Lep.  Het.  ii.  pi.  xxx.  fig,  11  (1878). 
Hakodate  (^At7tf/y);  Yokohama  («/bna5) ;  Tokio. 

195.  Dasycampa  rubiginea. 

Noctua  rubiginea,  Fabr.  Mant.  Ins.  ii.  p.  142;  Hiibn.  Noct.  pi.  38. 
fig.  183. 

Noctua  iigerina,  Esp.  Schmett  iv.  pi.  123   fig.  4. 

Dasycampa  rubiginea,  Guen.  Noct.  i.  p.  387. 

Var.  Dasycampa /omax,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i. 
p.  168  (1878);  111.  Typ.  Lep.  Het.  iii.  pi.  xliv.  fig.  11  (1879). 

IssQporina  castaneo-fasciata,  Motsch.  Etud.  Entom.  1860,  p.  34. 

A  fine  series,  coll.  Pryer. 

Yokohama  (Jonas  and  Pryer)  ;  Tokio  (Fenton) ;  Yesso  (Pryer). 

196.  DlANTHCSCIA  COMFTA. 

Noctua  eompta,  Fabr.  Mant.  Ins.  ii.  p.  169  ;  Hiibn.  Noct.  fig.  53 ; 
(eomta)  Esp.  Schmett.  iv.  pi.  119.  fig.  6. 
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MUdia  ccmpia,  Treit,  8chmett,  t,  1.  p*  389, 
Diantha^da  tompta^  Boisd.  Ind.  Mutb.  p.  125*  989  ;  Gacra.  Xc»ct 
1.  p.  In, 

A  fine  icrieSj  eoll-  Prrer. 

Oiwake  (Prtfer)  ;  Tokio,  Hakodate  i  Europe- 

19T*    DlANTH(ECiA  CtCtTBALI- 

Nociua  cucuhaU,  FueisL  Xeuea  Mag.  »•  2,  p.  218  (I78J)  f  Kf* 
ScbQietL  iv.  |jL  173.  %,  0;  llubu.  Nt>ct,  fig.  56. 

Dmndmcia  cucubali,  Boisd,  lud,  M^b*  p,  125.  996;  Guen-Noct, 
U  p<  2S, 

Thrue  exftrnples^  colL  Prjer, 

I  took  »pmmeud  a  I  Tsuruga  in  Juiy^  and  my  naliTe  callectoT  it 
Hakodate  in  June  or  Jiilv* 

Yokohama,  Oiwake  (/V^er);  Tsiiniga  (Z^ecA) ;  Hakodate  (Ji^- 
Coff.};  Europe. 

198,    EpIA  CLARIfENNIS. 

Epia  clartpennh^  Batl.  Trans.  Ent.  Soc,  1K86,  p.  131* 
0»c  unnamed  exAmple,  col),  Pryer  (no,  824). 
The  spcimen  in  National  Collection  at  South  Kenniugtoa  is  rn>t 
m  good  condition. 
Nikko  (Pryer), 

199.    HyBL^A  PUIEA. 

Pkai^tna-Noeiua  puera^  Cram.  Pap.  Exot,  pi.  103.  figs  I*»  E 
(I777> 

Ifociua  saffd,  Fnbp,  Mant.  Ins,  ii.  p.  137  (1787), 

%i/rt*a  Ba(fa,  Fabr.  Ent.  Syst,  iii.  2.  p.  128  (1794), 

^'octua  uM^vifi,  Iliibn*  Noct,  figf.  513* 

Enchesia  un^-ia,  Hiibn.  Verz.  Schroett.  p.  221.  2217, 

IlyUijea  puera,  Gueju  Noct.  ii.  p.  390. 

Iltfliiwa/oriumma,  Butl.  Trans.  Ent.  Soc.  1881,  p.  191. 

One  example  in  the  National  Collection  from  Japan,  I  hi«  sp*- 
cinR'ns  from  Loochoo  wid  Chang  Yang. 

Tokio  {P'mton);  N.  India,  Nef>Rul,  China,  South  Africt,  II«n- 
duoax,  Larnaca,  &c, 

200»  Xanthodes  transterba. 

Xanihwieg  fr«njrffr*a,  Guen.  Noct,  ii.  p.  211  (1852). 

Xanihodes  inieraepta,  Guen.  h  e,  p,  212. 

XantAoiles  migrator.  Walk,  Cat.  Lep*  Het*  Xll,  p,  779  (li'ir). 

A  few  specimeos,  coU,  Pryer,  from  Loochoo. 

I  took  one  example  at  llakone  in  Auguit,  and  my  native  colWctwr 
obtained  one  at  Gensan  in  September. 

Hakone  {Leech)  %  Gensan  {NuL  CalL);  Loochoo  (Fnf^)l  J*"'» 
SUhet,  Central  and  North  India,  Auiiralin,  Malu. 
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201.  MiesOGONA  CONTRACT  A. 

Mesoffona  coniracta^  BiitL  Ann.  &  Ma;;.  Nat.  Hist.  (5)  i.  p.  16U 

(1878);  IIL  Tjp.  Lep.  llet.  ii,  pU  xxxi.  %,  1  (18/8), 
Several  specimensj  colL  I'rjer. 
Yokohama  (Janas,  Munletf^  Pryer), 

202.  Mesogona  divergens. 

Mesogona  dhergens,  BulL  Ann*  &  Mag.  Nat,  UiHt  (5)  W.  p,  304 
(1879). 

A  nice  series,  coll.  Pryer* 
Yokohama,  Otwake  (Pryer)t 

203.  Mesogona  quadrilineAi  sp.  n.     (Plate  LL  fig,  L) 

5  ,  Pale  cinnartmn-brown,  with  an  abbreviated  basal  and  three 
traiiat'erse  central  red  dish- brown  parallel  liticfi;  eubmargiiial  hue 
wared,  pale^  an  J  shaded  with  darker  i  secondaries  rather  darker 
than  primaries.  Under  surface  fuscous  brnwUf  tinged  with  reddish 
hrown  an  costa  and  outer  margins  of  primaries  and  the  costal  hidf 
of  secondAries  ;  a  dark  central  transverse  line  on  each  wmg  and  a 
small  dark  discal  spot  on  second ariea* 

Expanse  47  millim. 

Two  specimens,  colL  PryeFj  without  exact  locality,  but  probably 
from  Yokohama, 

204.  GORTYNA  ACUMiriATA. 

Goriyna  acuminnta,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  1.  p.  83 
(1878)  ;  111,  Typ.  Lep.  Met.  ii,  pL  xxix.  fig.  L 

Several  gpecimensj  coll.  Pryer. 

I  took  one  example  at  Nikko  in  September,  and  I  have  received 
two  specimens  from  Mr.  Manley. 

Yokohama  (Jonas ,  Pnjcr^  Manley)  ;  Nikko  {Leech), 

205.  HeLIOTBIS  ARMIGERA. 

Noctua  armigera,  Hubn.  Noct,  fig.  370, 

Hdiothh  ar  miff  era,  Treit.  Schmett.  v,  3.  p.  230  ;  Guen,  Noct.  ii. 
p.  IBK 

Several  specimens,  coll.  Pryer. 

My  native  collector  took  this  species  at  Gensan  in  July. 

Fujisan,  Yokohama  {Ptyer) ;  Gensan  {Nat.  CoU.) ;  Fushiki  j 
Europe^  Moreton  Bay,  New  Zealand,  Rio  Janeiro,  Port  Natal,  Congo, 
Sidney,  Veneiuela,  Georgia,  Australia,  Jamaica,  Mexico,  N.  Indiai 
Ceylon,  Cape- 

206.  Heliothts  succinea* 

JJelioihis  wccinea,  Moore,  Proc,  Zool,  Soc,  1881,  p.  362, 
Several  specimens^  colL   Pryer.      My  native  collector   took  the 

apecies  at  Gensan  in  July,  and  I  have  recieved  it  from  Chang  Yang 

and  Ichang. 

Japan  {Fryer) ;  Gensan  {Nui*  CalL)  ;  N.  China,  N,  India. 


520 


MR.  J,  U.  LEECH  ON  THE 


[NofJ9, 


207.  HeLIOTHIS  DIPSACEUS. 

PhaL'Noctua  dipMaeea^  Linn.  Syst.  Nat,  xii*  p.  856- 

Noriua  dipsaceUt  Bip.  SclimeU.   iv.  p[.  172*  figs-  1-3  ^  fiaba, 
Noct.  fip.  311- 

Udiothu  di^ueea^  Treit.  Bchmett.  t.  3*  p,  220 ;  Gueu.  NoctJ. 
p.  18L 

JMmthU  adaucia,  ButL  Ann.  &  Ma^.  Nat.  Hist.  (5)  i.  p*  199 
(1878)  ;  111-  Typ*  Lep,  Het.  pt.  iii.  pL  x\v.  fig,  4  (1879). 

A  few  specimens,  coll,  Pryer* 

I  took  this  Kpeci&s  at  Genaan  in  June  and  July-  « 

Hftkodate  {WhUely);    Yeaso   (Pr^er);    Yokuhama  (Jonat  m.^^^ 
pjyer);  Genfaii  (^LecGk)i  Europc- 

208.  Heliothis  furvens- 

tleliothii/urvttis,  Butl.  Tmoi,  Ent,  Soc,  ]881j  p,  18(5, 
One  example,  coll,  Pryer. 
To}do{Fenton)i  Yokohama?  (Pryer)- 

209.  Helioteib  scutoshs, 

Ifoctua  scutma,  Schiff.  Wien.  Yen*  ,p.  89 ;  Esp.   Schniett. 
pL  108.  figs.  1,2;  Hiibn,  Noct.  fig.  309. 

Htliothh  gciitostSi  TreiL  Schniett.  t.  3-  p.  224  ;  Guen,  Noel,  u 
p.  182, 

Not  represented,  coll*  Pryer,    My  native  collector  took  two  &p€ci 
mens  at  Gensan  in  July  and  August. 

Geiiian  {Nut.  ColL) ;  Europe,  Ukraine, 
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210.  ChARICLEA  XTMBRA. 

Noctua  itmbru^  Hufn,  Berl.  Mag*  iii*  p*  294(170?);  Hotteuburg, 

Naturf.  ix.  p.  1 1 .5. 

Noctua  marginata,  Fabr.  Syst.  Ent,  p,  filO  (1775), 

Noctua  rntiiago^  HQbn.  Noct.  fig.  18.5. 

Noctua  umbr&go,  Esp-  Scbmett.  iv.  pi.  187.  figs.  7*  8- 

Nociua  conspicua,  Borkh.  Eur.  Schmett*  it,  p.  50* 

Heliothk  murginata^  Treit.  Sckmett,  v,  3*  p.  232  j  Guen.  Noet. 
ii.  p.  178. 

Charicka  umbra^  Stand.  CalaL  Lep.  Eur.  p.  130, 

A  few  spmmenB,  colL  Pryer- 

M J  native  collector  took  an  example  at  Gensan  in  Jnlj. 

Oiwake,  Fujisau  {Fryer) ;  GensaQ  {NaL  ColL)  ;  Europe. 

211.  FSYLLOPHILAOBLITERATA. 

AnihophUa  obliicrata,  Ramb-  Ann.  Soc.  Ent,  Fr-  ii.  p.  27,  pi*  5, 
fig<  17(1833). 

Ant^phila  mimmcrii^  Treit.  Suppl.  x.  p.  148  (1835)i  Boiad» 
Ind.  M^th.  174.  1391. 

PhyilophUa  wimmerii,  Gwm,  Noct,  ii.  p.  264. 
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PhyllophUa  cretaeea^  Butl.  IIU  Tvp»  hep,  Het*  iii,  p,  2B,  pU  xWii. 
fig.  11  (1879). 

There  were  sperimens  in  Pryer'a  collection,  tind  I  took  two  ex- 
amples at  Gen^an  in  Juljr, 

The  Japanese  epecimena  agree  Tery  well  with  J.  ohlUeruta,  Eainb,, 
ifhich  Guende  considers  to  be  a  variety  of  A,  mimmerii,  Treit,  ;  bnt  as 
it  has  two  yrars*  pnorityH,Kam bur's  name  must  aland  for  the  species. 

Yokohama  ?  (  Fryer) ;  Geosan  (  Leech)  j  Europe. 

212*    PrOTBYMIA  VIRIDARIA, 

Phali^na  mridana^  Clerck,  Icon*  pL  9- fig,  12  (I751J)» 

Noctua  renea,  Hiibn*  Noct,  tigs.  350,  G54* 

Prothifmia  fprtea^  Hiibn.  Verz,  Schmett*  p.  282,  n,  27^55, 

Ph^  torn  fir  a  tenea,  Stepb*  III.  Brit  Ent*^  Ilaust-iU.  p*  121  ;  Guen, 

JNoct.  itL  p.  298. 

Antkophita  teneo,  Treit.  Schmett*  v.  3,  p.  274  j  Dup.  Lop,  Fr. 

^li.  pL  123.  fig.  5. 

Yokohama?  (Pryer)  J  Europe* 

213-    ANTBOFniLA  PARAOIBEA^ 

Anthophila   paradheoj  Butl,   Anni   &    Mag*  Kat.   Hist,  (5)  i» 
p»,  199  (1878);  111.  Typ.  Lep*  Het,  ii*  pi.  xxxL  fig.  4  (1878). 
A  good  series^  coll,  Pryer. 
Tokio,  Nikko  (Frtfer). 

214.  Antuofhila  hemirhoda, 

Miera  hemirhoda.  Walk.  Cat.  Lep.  Het.  Suppl,  iii.  p.  799  (1865). 

JniAophUa  Toamfama,  Walk.  ^.  c.  p*  803 » 

AnthnphUa  /tt^morrAoida^  Moore,  Proc  ZooL  Soc,  1867,  p.  61. 

Thatpochares  adu/am,  Feld.  Keise  Nov.  pi.  108.  fig.  xi. 

One  Bpecimenj  coll.  Pryer  (n.  877>  Anihophilat  sp.), 

Kikko  (Fryer)  ;  Betigal,  Java,  Ceybn. 

215.  Antmofhila  semifurfurea. 

Jnth&phila  semipurpurea,  Walk.  Cat  Lep.  Het,  Suppl-  iil.p,  803 
C1865). 

Rhcd^ria.  arnaia,  Butl.  lit  Typ.  Lep.  Het  ill.  p*  72,  pL  Ivii. 
fig.  11  (1879). 

One  example,  eolt  Pryer. 

I  took  examples  of  this  species  at  Nagasaki  in  June  and  atGenann 
*n  July.     I  have  also  received  specimens  from  Mr.  Manley. 

Yokohama  {Manley  and  Fryer)  ;  Nagasaki,  Gensau  (Leeeh), 

216.  Anthophila  qebescens. 
Anthcphiiu  hehe^cmM,  Butl.  Anti.  &  Mag.  Nat.  Hist.  (5) it.  p.  366 

|<1879). 

Sii  t^xamples,  coll.  Pryer. 
Yokohama  (Pryer), 
^auc,  Zqol.  Soc— 1889,  No.  XXXV.  35 


522  MR.  J.  H.  LBECH  ON  THE  [NoV.  19, 

217.  POAPHILA  MOLLIS. 

Poaphila  mollis,  Bull.  111.  Typ.   Lep.  Het.  iii.  p.  28,  pi.  xlvii. 
fig.  10(1879). 

Several  specimens,  coll.  Pryer  (unnamed). 
Japan  {Fryer) ;  Yokohama  {Jonas  and  Manley). 

218.  HydRELIA  TJNCA. 

Phal.'Tortrix  uncula,  Clerck,  Icon.  pi.  iii.  fig.  7  (1759). 
Phal^Tortrix  unca,  Linn.  Fauii.  Suec.  p.  342  (1761). 
Phcelana  unca,  Schifferm.  Wien.  Vera.  p.  91  (177C). 
Noctua  unca,  Esp.  Schmett.  iv.  pi.   164.  fig.  7;  Hubn.  Noct. 
fig.  293. 

Erastria  unca,  Treit.  Schmett.  v.  3.  p.  253. 
Hydrelia  unca,  Guen.  Noct.  ii.  p.  235. 
One  specimen,  coll.  Prjer. 
I  took  two  examples  at  Hakodate  in  Auf^ust. 
Oiwake  {Pryer)  ;  Hakodate  {Leech)  ;  Europe. 

219*  Lbocyma  atrata. 

Chasmina  atrata,  BuU.  Ann.  &  Mag.  Nat.  Hist.  (5)  xiii.  p.  274 
(1884). 
■    A  nice  series,  coll.  Pryer. 

Tesso  {Pryer). 

220.  Leocyma  albonitens. 

Acontia  albonitens,  Brem.  Bull.  Acad.  Sci.  P6t.  iii.  p.  581  (1861). 

Leocyma  albonitens,  Brem.  Lep.  Ost-Sib.  p.  55,  pi.  v.  fig.  15 
(1864). 

Several  specimens,  coll.  Pryer. 

I  took  examples  of  this  species  at  Gensan  in  July,  and  Hakodate 
in  August.  The  Gensan  specimens  are  rather  larger  than  those 
from  Japan. 

Oiwake,  Yesso  {Pryer)  ;  Hakodate,  Gensan  {Leech)  ;  Amur. 

221.  Leocyma  nervosa. 

Leocyma  nervosa,  Butl.  Trans.  Ent.  Soc.  1881,  p.  187. 

One  example,  coll.  Pryer. 

I  took  a  specimen  at  Nagahama  in  July,  and  my  native  collector 
obtained  one  at  Hakodate  in  June  or  July. 

Tokio  {Fenton);  Yokohama?  {Pryer);  Nagahama  {Leech); 
Hakodate  {Nat.  Coll.). 

222.  Leocyma  nigrilinea,  sp.  n.     (Plate  LI.  fig.  8.) 

$  .  Silvery  white ;  primaries  traversed  by  a  curved  central  blackish 
line ;  a  series  of  blackish  dots  on  outer  margin ;  fringes  grey -brown  : 
secondaries  with  a  broad  grey-brown  band  on  outer  margin,  but  not 
extending  to  anal  angle ;  fringes  white,  preceded  by  a  blackish  line. 
Under  surface  of  primaries  fuscous  brown,  except  on  the  inner  margb, 
which  is  broadly  silvery ;  costa  and  some  longitudinal  streaks  whituh 
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secondaries  silvery  white,  with  a  dark  central  transverse  and  marginal 
line. 

Expanse  31  raillim. 

One  example,  coll.  Prjer,  taken  at  Kioto. 

223.  Anthcecia  ?  sigillata. 

Anthceeial  sigillata,  M6n.  Bull,  de  TAcad.  xvii.  p*  219;  Schr, 
Am.  Reis.  p.  60,  pi.  v.  fig.  3(1859). 

A  few  specimens,  coll.  Pryer. 

M J  native  collector  took  specimens  at  Hakodate  in  June  and  July, 
and  I  took  ^ome  there  in  August. 

Oiwake  (Pryer)  ;  Hakodate  (Leech)  ;  Amurland. 

224.  AcONTfA  BIPLAGIATA. 

Aeontia  hiplaga.  Walk.  Cat.  Lep.  Het.  xii.  p.  795  (1857). 

Acontia  biplagiala.  Walk.  /.  e.  Suppl.  iii.  p.  781  (1865)  ;  Butl. 
111.  Typ.  Lep.  Het.  iii.  p.  19,  pi.  xlv.  fig.  7  (1879). 

Not  represented  in  coll.  Pryer. 

I  took  specimens  at  Fusan  in  June,  Tsuruga  and  Shimonoseki  in 
July,  nnd  my  native  collector  obtained  some  at  Ningpo  in  June, 
at  Gensan  in  July,  and  at  Nikko. 

Tsuruga,  Fusan,  Shimonoseki  (Leech)  ;  Nikko,  Ningpo,  Gensan 
(Nat.  Coll.)  ;  N.  China  (Fortune)  ;  Nankow  Pass  (Sminhoe). 

225.  Acontia  noloides. 

Acontia  noloides,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  366 
(1879). 

Several  specimens,  coll.  Pryer. 
Yokohama,  Yesso  (Pryer)  ;  Ningpo. 

226.  Acontia  signifera. 

Acontia  signifera.  Walk.  Cat.  Lep.  Het.  xii.  p.  793. 

Acontia  subfixa,  Walk.  Cat.  Lep.  Het.  Suppl.  v.  p.  1964. 

A  nice  series,  coll.  Pryer, 

I  took  examples  of  this  species  at  Nagasaki  in  June,  and  my  native 
collector  at  Gensan  in  September. 

Yokohama  (Manley  and  Pryer)  ;  Nagasaki  (Leach)  ;  Gensan  (Nat. 
ColL) ;  Tokio,  N.  India,  Shanghai,  Ceylon,  Natal. 

227.  Acontia  YiALis. 

Acontia  vialis,  Moore,  Descr.  Ind.  Lep.  Alk.  ii.  p.  135  (1882). 

Five  fine  examples,  coll.  Pryer. 

Yokohama,  Yesso  (Pryer)  ;  Darjeeling,  Nilgiri  Hills,  Dharmsala. 

228.  Acontia  arefacta. 

Acontia  are/acia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  366 
(1879). 

A  fine  series,  coll.  Pryer. 

1  took  specimens  at  Foochau  in  April,  in  Satsuma  in  May,  and  at 
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Njtgasaki  in  June.       Mj  nuttve  coU«ctor  mtt  with  eximpl^s  ui 
Nin^pa  in  June. 

Yokohnfna   ( Pryer)  ;     Satsutna,    Nfigasakt,    Foochta    (Leech)  ; 

Nhigrpo  (I^'aL  ColL)  ;  Cbekimng; 

220.   AC0?«T1A  BIC01>0R4- 

Aconila  bieolora.  Leech,  Trans,  Eat,  Soc*  I8S9,  p*  133,  n.  1?: 

Tbrfe  specimens,  colL  Pryer* 

I  took  specimens  at  Nagflsaki  and  Satsama  iq  Mitji  aiid  iny  nitifc 
collector  at  Ningpo  id  June  and  July,  Gensau  in  August. 

Japanese  specimens  of  both  sexes  agree  exactly  with  the  types, 
which  were  from  Kiukiang  iu  China. 

Yokohnma?  (Pryer)  ;  Nagasaki  and  Satsuma  {Leetk)  i  Nitigpo, 
Gensan  {NaLColL)-^  Kiukiang  (/V^a)  ;  Chekiang. 

230.  AcONTiA  PULCHELLA,  sp.  n.     (Plate  LIIL  fig,  10.) 

cJ.  White  ;  primaries  blackbh,  suhmargina!  band  and  two  castal 
patches  sprinkled  with  silverir  scales,  the  first  spot  ha^  somethini^  of 
the  characler  of  an  abbrcTiated  fascia,  and  the  second  is  quadrate 
and  oblique ;  the  internal  edge  of  marginal  band,  which  df>es  not 
reach  the  costa,  is  indented  at  the  middle  and  curved  towards  inner 
margin  ;  its  exlernnl  edge  is  defined  in  whitbh  and  indented  below 
apex  and  again  before  inner  margin ;  the  outer  margin  and  fringes 
dark  chocolate- brown  ;  between  secotid  costal  mark  and  apex  are 
80 me  grej-brown  spots  ;  secondaries  clouded  with  brownish  towards 
outer  margin,  especially  on  costal  half*  Under  surface  of  primaries 
fuscous  brown,  inner  margin  whitish  ;  secondaries  white,  tinged  with 
brownish  on  costa. 


Expanse  19  millim. 
One  specimen,  coll. 
Ohoyama  (Pryer), 


Fryer  (Cat*  no.  89), 


23L  Eeastria  Fi*ATiPtJNCTA,  sp.  n,     fPlate  LIIL  fig*  3.) 

cf  t  Primaries  violet-grey  clouded  with  darker  grcy^  basal  patch 
pale  dusky  brown,  Umi ted  by  a  slender  darker  line,  before  the  midJle 
of  inner  margin  is  a  dark -grey  irregular-shaped  blotch  outlined  with 
blackish,  above  this  is  a  band  of  pale  reddish  grey,  and  beyond  a 
rusty  brown  baud,  the  exterior  edge  of  which  is  bounded  by'a  dark 
line  followed  by  a  whitish  one ;  a  pale  yellow  oral  spot  is  placed 
in  the  brown  band  at  the  upper  exterior  edge  of  tlie  grey  blotch,  and 
beyond  the  band  are  some  black  dots  and  a  small  rusty-broan  clond, 
the  former  indicating  a  transverse  elbowed  line  :  secondaries  pale 
grev-brown,  central  spot  blackish.  Under  surface  pale  brown, 
margins  of  primaries  clouded  with  fuscous,  central  spot  and  line  o( 


H 


secondaries  blackish, 
brown, 

Expjtiise  24  millim. 

One  specimen,  coll. 

Yokohama  (^Pfyer), 


Head  and  thorax  violet -grey  ;  abdomen  pnie 


Pryer. 


I 
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232.  Erastria  flayicollis,  sp.  n.     (Plate  LIII.  fig.  4.)  i^ 

$ .  Primaries  yiolet-grey,  a  black  longitudinal  streak  from  middle 
of  base;  the  elongated  white  reniform  stigma  has  a  dark  grey 
spot  at  its  lower  end  and  is  preceded  and  followed  by  a  yellowish 

suffusion,  which  in  turn  is  bordered  with  blackish ;    apical  third  ^ 

clouded  with  blackish ;  submarginal  line  only  traceable  as  a  pale  '^1 

streak  on  costa  before  apex :  secondaries  pale  fuscous  grey.     Under  lU 

surface  of  primaries  fuscous,  paler  on  the  costa  towards  apex ;  central  |i 

spot  large,  whitish ;  some  indistinct  traces  of  darker  transverse  lines  :  {| 

secondaries  whitish  grey,  darker  on  costa  ;   central  line  and  spot  ^^J 

blackish. 

Expanse  28  millim.  ^|  i  [ 

One  example,  coll.  Pryer.  "   ' 

Oiwake  (Pryer). 

233.  Erastria  costimacula. 

Erastria  coBtimaeula^  Oberth.  Etud.  d'Ent.  v.  p.  83,  pi.  iv.  fig.  4 
(1880). 
Six  specimens,  coll.  Pryer. 
Japan  {Pryer) ;  Askold. 

234.  Erastria  SEN£X.  h 
Erastria  senes,  Butl.  Trans.  Ent.  Soc.  1881,  p.  189.  ^ 
Several  examples,  coll.  Pryer. 

I  took  specimens  at  Nagasaki  in  June.  (  i 

Tokio  (Fenton) ;  Nagasaki  (Leech)  ;  Yokohama  (Pryer).  | ; 


m 


235.  Erastria  africana.  ^] 

Erastria  a/ricana,  Feld.  R.  N.  cviii.  fig.  6.  j 

Erastria  nemorum,  Oberth.  Etud.  d'Ent.  v.  p.  82,  pi.  iv.  fig.  2  j 

(1880).  I 
A  good  series,  coll.  Pryer. 

I  took  a  number  of  specimens  at  Oensan  in  June.  ^ 

Yokohama  ?  (Pryer) ;  Oensan  (Leech)  ;  Askold^  N.  India.  i 


1  t 


236.  Erastria  candidula. 

Noctua  candidula,  fiorkh.  Eur.  Schmett.  iv.  p.  196 ;  Hiibn.  Noct.  I     ^ 

pi.  60.  fig.  295.  \    \ 

Erastria  candidula,  Treit.  Schmett.  v.  p.  263  ;  Ouen.  Noct.  ii.  '     ^ 

p.  228.  j     I 

A  few  specimens,  coll.  Pryer  (no.  874).  j    ! 

I  took  several  examples  at  Oensan  in  July,  and  my  native  col-  j 

lector  obtained  some  at  Hakodate  in  June  or  July. 

The  dark  markings  are  more  distinctly  defined  than  in  European 
specimens. 

Oensan  (Leech) ;  Hakodate  (Nat.  Coll.)  ;  Yesso  (Pryer) ;  Tokio. 
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237.  Eraotria  fkntoni. 

Erastria/entoni,  Butl.  Trao8.  Eot.  Soc.  1881,  p.  190. 

A  fine  series,  coll.  Prjer. 

I  took  a  few  specimens  at  G^nsan  in  July. 

Tokio  (Fenton);  Oiwake,  Yokohama  (Pryer)  ;  Gensan  (Z>«?A). 

238.  Erastria  fasciana. 

Phal.-Tortris  fasciana^  Linn.  Faun.  Suec.  p.  342  (1761)  ;  Srst. 
Nat.  xii.  p.  375. 

Noctua  /uacula,  Borkh.  Eur.  Schmett.  iv.  p.  192;  Hubn.  Noct. 
pi.  60.  fig.  297. 

Noetua  polygramma,  Esp.  Schmett.  iv.  pi.  146.  fig.  7- 

Erastria  fuscula,  Treit.  Schmett.  v.  3.  p.  257  ;  Guen.  Noct. 
ii.  pi.  229. 

BryophUa  guenei,  Fallon,  Ann.  Soc.  Ent.  Fr.  1864,  p.  27,  pi.  i. 
fig.  3. 

Erastria  stygia,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  199 
(1878)  ;  lU.Typ.  Lep.  Het.  iii.  pi.  xlvi.  fig.  2  (1879). 

Several  specimens,  coll.  Pryer. 

I  took  examples  at  Fushiki  and  Gensan  in  June  and  July,  and 
my  native  collector  at  Ningpo  in  July. 

Varies  in  colour  from  grey-brown  to  fuscous  brown,  and  the  white 
markings  are  very  inconstant  in  character ;  the  white  fascia  on  outer 
margin  is  more  particularly  subject  to  considerable  modification,  lu 
some  examples  this  is  only  represented  by  a  short  thin  white  edging 
to  the  second  discal  transverse  line. 

Yokohama  (Jonas  and  Pryer) ;  Oiwake  (Pryer)  ;  Fushiki,  Gen- 
san (Leech) ;  Europe. 

239.  Erastria  olivacea,  sp.  n.     (Plate  LIII.  fig.  1.) 

Primaries  oliye-grey,  basal  line  blackish,  angulated  just  below 
costa  ;  outer  line  curved  and  angulated,  blackish,  commencing  in  a 
white  spot  on  costa ;  submarginal  line  white,  with  an  interrupted 
edging  of  the  ground-colour  ;  external  margin  white,  black  at  apex ; 
reniform  white,  indistinctly  outlined,  with  a  median  olive-grey  snf- 
fiision  ;  orbicular  and  a  round  spot  below  separated  by  the  median 
nerve,  whitish,  the  centre  of  each  more  or  less  filled  up  with  olive-grey; 
fringes  white,  spotted  with  olive-grey  :  secondaries  fuscous  grey. 
Under  surface  of  primaries  fuscous,  paler  from  middle  of  costa  to 
apex ;  a  small  patch  of  black  scales  on  costa  and  beyond  a  short 
pale  oblique  streak  edged  internally  vrith  blackish  ;  fringes  whitish, 
intersected  |by  an  interrupted  blackish  line  and  tipped  with  black  : 
secondaries  whitish,  thickly  sprinkled  with  brownish  scales  along 
costa  and  on  outer  margin,  central  spot  and  line  blackish. 

Expanse,  ^  25  millim.,  $  21  millim. 

Allied  to  E,  fasciana. 

Several  specimens;  coll.  Pryer. 

I  took  examples  at  Gensan  in  July  1886. 

Oiwake  (Pryer);  Gensan  (Leech)  ;  Chang  Yang  (Pratt). 
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240.  Eeastria  BRUNNSAr  sp>  1).     (Plftte  LUL  fig.  2.)  ^^^^H 

Primaries  pale  reddish  brown  ;  orbicul&r  wlntbh,  centred  with  ^^^^H 

brown  aud  surmounted  by  a  wliitish  doiid  on  the  eostta*  below  is  nit  ^^^^H 

indistinct  annulated  vvbiti^h  spot  ;  reniform   outiined  wltb  whiti^ib  ^^^^H 

and  lillccl  in  with  reddi.sh  brown,  followed  by  a  curved  ^nd  ^ligbtly  ^^^^B 

angulated  whitish  line,  which  comtn^DCCs  in  a  white  blotch  on  the  ^^^^H 

euiita  and  is  cd^^ed  with  dnrk  brownish ;  between  the  sti^tnata  is  a  ^^^^B 

dark  brawn  shade  extending  to  the  co^ta  ;  submarginal  line  whitish,  ^^^^| 

angulaCed  near  the  costa,  and  indented  above  the  inner  margin  with  ^^^^| 

three  ahort  longitudinal  dashes   horn   the  middle  of  its  inner  edge  ;  ^^^^| 

fjinges  gre^-brown,  intersected  by  a  brown  line  and  preceded  by  a  ^^^^^ 

M'ries  of  brownish  linear  spots  on  extprnal  margin  :   secondaries  pitio  ^^^^^ 

fuscous.       Under    surface  of  pninaries    brown,  cupreous  brown    on  ^^^^1 

margins;     central    line  darker^    hut    only    clearly  dedued   on    the  ^^^^1 

coBta;   friiTges  i^rey,  iuterE^ected   by   a  darker  line  and  tifiped  with  ^^| 

brawni^h :    secondaries    whitish    brown^    darker  and     tinged   with  ^a^ 

cuf>reous  on  costa  and  external  margin,  centrulliue  and  spot  blackish.  | 

Expanse  24  niillini. 

Five  Bpfcimens,  culK  Pryer,  without  exact  locality  (Cat*  no*  892)*  ' 

Allied  to  ^.  olivacea. 

Y  ok  o  h  atn  a  ?  (  Frt/  er) , 

24  L  Erasteia  ko&acka,  sp*  u.     (Plate  LIIL  %<  9*) 

Primaries  olive-brown ;    inner  indented   line  and  small  patch  at  » 

base  pinkish,  fullowed  by  a  large  squnre  patch  of  tbe  same  cnlimr  on 
cosla,  in  the  Inwer  portion  of  whith  is  a  black  colon-like  spot,  mul 
below  this  an  iihve-brown  centred  pinkis^h  sput  i  reniform  pinki!*li, 
wkh  an  olive-browu  line  towards  its  inner  edge  ;  outer  line  diirk, 
wary  and  indented,  bordered  on  bnth  sides  with  pinkish  ;  suhmar^itiat  " 

line  piukish  ;  a  row  of  blackish  linear  E^pots  precedes  tbe  pnikish 
fringes,  these  last  are  intersected  by  n  grey- brown  line  :  secundariea 
fuscous,  fringes  paler  with  a  dark  central  line.  Under  surface  luscous, 
margins  of  primartes  and  basal  half  of  secondaries  palerj  the  latter 
with  a  black  central  spot. 

Expan*4e,  cf  22  millim,,  $  25  millim,  ^ 

Tw<i  exarnpleii  of  each  sex,  coll.  Pryer, 

Allied  to  E.faaciunu. 

Oiwake  {Pryer). 

242.  Era^tria  athata* 

Erasiria  at  rat  a,  Bnth  Trans*  Ent,  Soc.  1881,  p.  188* 
Erasiria  ddemiuta,  Oberth,  Etud.  d'Ent.  x.  p.  25,  pi*  ili*  Hg.  6 
(1«84> 

Several  specimens,  coll.  Fryer* 

Tokio  (Ff«iD«)  ;  Oiwake,  Yokohama  (Pryer);  Amur. 

243.  Erastria  iQVALiDA,  sp,  n.     (Plate^LIl.  %,  9.) 

$  ,  Primaries  pale  brown  w  ith  a  faint  purplish  sufTusion,  inner 
line  runs  obliquely  from  the  costa  to  middle  of  wing,  where  it  curves 
inwards  and  np\mrds  and  then  turning  abruptly  dcsceuds  oblii|ue1y 
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to  the  inner  margin ;  following  this  line  is  a  dark  elongated  quadrate 
blotch,  edged  narrowly  with  black,  and  its  lower  end  terminating  in 
a  short  black  bar,  a  similar  bar  lies  beyond  and  near  the  costa,  and 
following  this  is  a  curred  and  indented  pale  line ;  before  the  apes  are 
two  short  black  streaks  ;  submarginal  line  pale,  but  not  distinctly 
defined ;  reniform  paler,  indistinct,  below  this  is  a  dark  shade  to 
inner  margin :  secondaries  grey-brown.  Under  surface  pale  brown, 
primaries  sufTiised  with  darker,  central  line  dark,  edged  eztemally 
with  paler ;  secondaries  haTe  a  dark,  central  spot  and  creuate  trans- 
f  erse  line. 

Expanse  30  millim. 

d ,  Nagasaki,  June  (Leech) ;  Ningpo,  June,  d  2  i^ot.  CoU.y 
The  female  specimen,  being  in  better  condition  than  either  of  the 
males,  has  been  described ;  but  there  does  not  appear  to  be  any  differ- 
enoe  in  the  character  of  markings  in  the  sexes. 

244.  Erastria  securifera. 

Eroitria  9ecuri/era,  Walk.  Joum.  Linn.  Soc.  rii.  p.  58. 
One  example,  coll.  Pryer. 
Japan  (Pryer) ;  Borneo. 

245.  Agrophila  trabealis. 

Pyralii  trabealis.  Scop.  Ent.  Cam.  p.  40  (1763). 

PhaL'Pyralie  tulphuralis,  Linn.  Syst.  Nat.  xii.  p.  881  (1766). 

Noctua  irabeaia,  Scriba,  Beitr.  pi.*  10.  fig.  8. 

Noetua  sulphurea,  Esp.  Schmett.  iv.  pi.  164.  fig.  6 ;  Hiibn.  Noct. 
pi.  60.  fig.  291. 

Erastria  sulpkmrea,  Treit.  Schmett.  ▼.  251 ;  (suipkuralis)  Steph. 
ni.  Brit.  Ent,  Haust.  iii.  p.  117. 

Jgrapkila  sulphuralts,  Ouen.  Noct.  ii.  p.  206. 

A  nice  series,  coll.  Pryer. 

My  native  collector  took  specimens  at  Hakodate  in  June  or  July, 
and  at  Gensan  in  September. 

Varies  in  the  amount  of  black  on  primaries. 

Oiwake,  Tesso  (Pryer) ;  Hakodate,  Grensan  (Nat.  Coll.) ;  Europe. 

246.  ACAMTHOLIPES  METALLIGERA. 

AeanikoUpes  metcdligera^  Butl.  Trans.  Ent  Soc.  1881,  p.  190. 
Tokio  (Fenton). 

247.  Methorasa  thwaitesii. 

Metkorasa  thwaitesii,  Moore,  Lep.  Ceyl.  iii.  p.  61,  pi.  151.  fig.  2 
(1884). 

One  specimen,  coll.  Pryer,  without  locality  (no.  894). 
Japan  (Pryer);  Ceylon. 

248.  Ozarba  punctigera. 

Ozarba  punctigera.  Walk.  Cat.  Lep.  Het.  Suppl.  ii.  p.  685  (1865). 
Several  examples,  coll.  Pryer. 
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I  tcwk  specimens  in  Sfltsutna  in  May,  Mr.  Andrews  At  Hakodate 
in  A^ugust,  and  my  native  collector  at  Genaan  also  in  August. 

Yokohama  (Pryer)  \  Satsnma  {Leech)  \  Hakodate  {Andrews)'^ 
Oensau  {^Nat,  ColL) ;  China ;  More  ton  Bay,  Australia* 

I       249-  Or^sia  emargikata. 

Noctua  emarginata^  Fabr.  Ent*  Syst.  lit*  2.  240* 

Or<£sia  emarpmata^  Guen.  Noct.  ii.  p*  3G3  (1852), 

Or^sia  uUkims,  Walk,  Cat*  Lep.  Het.  xii.  p.  945.  no.  6  (1857). 

Orcsia  tent  mis  ^  Walk,  /,  c.  no.  7. 

FiTC  examples,  coll,  Pryer* 

My  native  collector  took  examples  eonnnonly  at  Gensan  in 
August,  An  extensiTe  range  of  variation  is  exhibited  ;  some  of  the 
specimens  agree  with  O.  alHcieris,  Walk.,  others  with  O.  tenianSt 
Walk.,  but  both  are  connected  by  intermediates  with  O,  emargmatm* 

Nikko  {Pri/^r)i  North  India,  Ceylon,  Coromandel  Coast. 

250.  Calpe  lata. 

Csfpe  lata,  Butl.  Trans.  Ent*  Soc.  1881,  p.  2U 
One  example,  coll.  Pryer, 

I  took  a  spmmen  of  this  fine  species  at  Gensan  and  another  at 
Pashiki  in  July* 

Tokio  (Fmton)  ;  Asamayama  (Fryer)  ;  Geusan,  Fnsbiki  (Leeeh), 

251.  Calpe  CAFt^ciNA. 

Momhyx  capueiim^  Esp.  Schmelt.  iii.  pi.  81.  figs.  1-3  (1789). 

Bombyx  iJutiiciri,  Borkh.  Eur.  Schmett.  iii,  p.  425  ( 1 790) ;  Hiibo* 
Sotnb.  pi.  6,  dg*  25, 

Cuipe  thaiieiri,  Ochs.  Schmett.  it,  p.  78 ;  Treit,  Bchmett.  r,  2, 
169  I  Guen.  Noct,  ii.  p.  374. 

Calpe  sodalis,  Biitl*  Ann.  &  Mag,  Nat.  Hist.  (5)i.  p.  203(1878)  i 
111.  Typ.  Lep.  Het,  ii,  pi.  xxxii.  fig.  2  (1878). 

Several  specimens,  coIL  Pryer. 

1  took  thb  ppecies  at  Gensan  in  June  and  July,  Nagahama  in 
J^uly,  and  Hakodate  in  August, 

Japanese  and  Corean  specimens  cannot  be  separated  from  European 
^'Xamplea  of.  C,  capucina, 

HBUodfiie  (Whitehf  had  Leeth)  I  Yokohama,  Oiwake  (Pryer); 
^agahamaj  Gensan  (Leech). 

252.  Calpe  excavata, 

Calpe  ejecavata.  Bull.  Ann.  &  Mag,  Nat.  Hist.  (5)  u  p.  202 
<1878)  J  IIJ.  Typ.  Lep.  Het.  xxxii.  fig.  1  (1878), 

A  fine  series ^  coll.  Pryer. 

I  took  an  example  at  Gensan  in  July. 

In  his  Catalogue  Mr*  Pryer  snys  of  the  larva  of  this  species  that 
it '*  spine  a  cocoon  interwoven  with  strips  of  fibre  on  the  stems  of 
tr^es,'* 

Yokohama  (Jo;i^jr  and  Fryer) ;  Oiwake  (Fryer)  ;  GenBB.n(  Leech)  j 
Tokio,  Chckiangi  Kiukiang. 
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253.  Plusta  excelsa. 

Plusia  exceUa,  Kretschmar,  Berl.  eot.  Zeit.  1862,  p.  135,  pi.  i. 
fig.  5. 

Plusia  metabractea.  Bull.  Trans.  Ent.  Soc.  1881,  p.  190. 

A  specimen  which  1  took  at  Nemoro  in  August  agrees  exactly 
both  with  P.  exceUoy  Kretschmar,  and  P.  metabractea,  Butl.  1^  is 
very  like  P.  bractea^  and  is  possibly  only  a  form  of  that  species. 

Tukio  (Fenton)  ;  Nemoro  (Leech) ;  Russia,  Ural,  Altai. 

254.  Plusia  agramma. 

Piusia  agramma^  Guen.  Noct.  ii.  p.  327  (1852). 
Six  specimens,  coll.  Prjer. 
Yokohama  1  {Fryer) ;  Ceylon,  Java. 

255.  Plusia  leonina. 

Plusia  leonina,  Oberth.  Etud.  d'Ent.  x.  p.  26,  pi.  iii.  fig.  1 1  (1884). 
Plusia  humeralis,  Butl.  Trans.  Ent.  Soc.  1886,  p.  135. 
Three  examples,  coll.  Pryer. 
Sidemi  {Jankowski) ;  Yesso  {Pryer), 

256.  Plusia  chryson. 

Noclua  chryson,  Esp.  Schmett.  iv.  pi.  141.  fig.  2  (1789). 

Noctua  orichnlcea,  Hiibn.  Noct.  pi.  57.  fig.  278. 

Plusia  orichalcea,  Treit.  Schmett.  v.  173;  Guen.  Noct.  ii.  p.  334. 

Four  examples,  coll.  Pryer,  and  one  taken  by  my  native  collector 
at  Geusan.  In  the  Getisaii  specimen  the  gold  spot  is  only  well 
defined  within  the  submarginal  line. 

Yokohama,  Oiwake  (Pryer) ;  Gensan  (Nat,  ColL)  ;  Europe. 

257.  Plusia  chrysitis. 

Phal, 'Noctua  chrysitis,  Linn.  Syst.  Nat.  x.  p.  513. 

Noctua  chrysitis,  Esp.  Schmett.  iv.  pi.  109.  fig.  5 ;  Hiibn.  Noct. 
pi.  .o6.  fig.  272,  pi.  145.  figs.  662,  663. 

Plusia  chrysitis,  Treit.  Schmett.  v.  169;  Guen.  Noct.  ii.  p.  335. 

Var.  Plusia  nadeja,  Oberth.  Etud.  d*Entom.  y.  p.  84,  pi.  iii. 
fig.  10(1880). 

Three  examples,  coll.  Pryer. 

I  took  specimens  at  Geusan  in  June  and  Hakodate  in  August. 

Although  it  would  seem  to  be  the  only  form  occurring  there,  the 
variety  of  P.  chrysitis  to  which  Oberthiir  has  given  the  name  ofnadeja 
is  not  peculiar  to  Japan,  Corea,  or  Isle  of  Askold.  I  have  such 
specimens  in  my  European  series  of  the  species,  and  it  is  not  an  uu- 
common  thing  to  find  even  British  examples  in  which  the  central 
dark  fascia  of  primaries  is  more  or  less  completely  divided  into  two 
portions. 

Yokohama,  Nikko  (Pryer)  ;  Hakodate,  Gensan  (Leech) ;  Isle  of 
Askold  ;  Europe. 
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258.  Plusia  zosima> 

2*luiia  zo^ima,  Hiibii,  SchmeU.  Noct.  fig*  G51  ;  Guen.  Nocti  lii 
p.  334, 

Three  specimens,  coll*  Pryer. 
Yokohama  {Pryer) ;  Ural,  Europe. 

259*  Plusia  chrysitina, 

Phaietna  chry$iiimj^  Mftityi),  Payche,  pi,  21  (1797). 

Nvctua  tmrifenty  Uubii*  Noct.  pL  98.  fig*  -163* 

Ftu&ia  auri/trUf  TreiL  Schinett.  in.  1(jB;  Guen,  KocL  ii.  p.  335* 

Several  specimens,  coll.  Pryer* 

1  took  a  J  example  at  Buuuma  in  May  and  another  at  Tsurnga 
io  July. 

Yokohama  (Fryer);  Tsnruga,  Satsuma  (LfecA)  ;  N.  India,  Sene^^fll, 
MaclHgascar,  Bourbon,  Muuriiiua,  Java,  St,  Uelena,  TuncritlV^  S* 
Europe, 

2(i0,  Plusia  fjcstucje. 

PAuL-Nociua  fe^iuc^s  Linn*  8yst.  Nat*  s.  p.  513. 

Nociua  fesiuemy  Esp.  Sclimett.  it,  pi*  1 13*  fig.  6  ;  Oubci*  Noc!t, 
pK  i>7*  fig*  277* 

Flunafesiucte,  Treit.  SchmeU*  t*  165  ;  Guen,  Noct.  ii.  p.  337* 

Several  specimens,  coll*  Pryer, 

I  took  two  examples  at  Tsurnga  and  t^ro  at  Fushiki  in  July ;  these 
are  unasually  somll  and  agree  with  three  of  Pryer'a  speeimena  from 
Oiwwke. 

Yokohama,  Oi wake  (Pryer)  ;  Tfinruga,  Faahikj  (j&^ecA);  Europe, 
N,  America. 

26  L    P1.USIA  SiGNATAi 

Noettta  signal  a,  Fiibr,  Ent.  Syst.  iii*  p*  234* 
Piusia  ^gnatUj  Guen.  Noct,  ii,  p*  345. 
Five  sppcimens,  coll*  Pryer. 
Probably  a  form  of  P.  ckalcitU  from  Europe. 
Yokohama  (Frifer)  ;  Looeboo,  Java,  N.  India. 

262*  Plusia  vertjcillata. 

Plusia  verticUiata,  Walk,  Cat*  Lep*  Het.  xii,  p*  923  (1857). 

A  few  examples,  coll*  Pryer. 

I  took  exinnplea  in  Satbuma  in  May,  at  Fushiki  and  Genaan  in 
July. 

Yokohama  (Fr^er) ;  Satsunia*  Fushikii  Gensan  {Letch) ;  N^  India, 
China,  Au^traliaj  Ceylon. 

263.  Plusia  c-AtFEiEUM. 

FhaiiBnu  c-aureumf  Kuocli,  Beitr*  i,  p.  /,  pU  i*  %•  2(1781), 
Nuctua  concha,  Fahr.   Mani*    161    (17B7)j   lliibu*    Noct*  pL  59, 
fig*  287,  pi.  97,  fig*  458. 
Fluma  concha^  Treit.  Schmelt,  t,  1(i1. 
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Plusia  mikadina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  202 
(1878)  ;  111.  Typ.  Lep.  Het.  iu.  pi.  xlvi.  fig.  7. 

I  took  an  example  at  Fushiki  in  July,  and  there  was  one  spedmen 
in  Fryer's  collection  labelled  No.  899, 'Oiwake ;  all  are  referable  to 
P.  (xtureum  and  are  identical  with  P.  mikadina^  Butl. 

Yokohaniay  Oiwake  {Pryer)  ;  Fushiki  {Leech), 

264.  Flusia  albostriata. 

Plwia  albostriata,  Brem.  &  Grey,  Beitr.  zur  Schmett.-Faana 
des  Nordl.  p.  18.  China's,  1853. 

Several  examples,  coll.  Fryer. 

I  took  specimens  at  Grensan  and  received  specimens  from  Ningpo 
in  July. 

The  only  differences  that  I  can  find  between  this  insect  and  P. 
ffutta  are  perhaps  rather  of  a  varietal  than  specific  value.  Thus  the 
silver  V-like  mark  is  of  a  heavier  character  in  P,  albostriata  than  in 
P.  guttOf  and  the  last-named  insect  lacks  the  short  linear  silver 
mark  at  the  end  of  discal  cell^  which  appears  to  be  the  distiuguishing 
character  of  P.  albostriata. 

Yokohama,  Oiwake  {Pryer) ;  Oensan,  Ningpo  {Leech) ;  N.  China. 

265.  Flusia  gutta. 

Noetua  circumflexa^  Esp.  Schmett.  iv.  pi.  iii.  figs.  5,  6 ;  Hiibn. 
Noct.  pi.  58.  Hg.  285  (non  Linn.). 
Pluiia  gutta^  Guen.  Noct.  ii.  p.  346. 
Several  examples,  coll.  Fryer. 

I  took  specimens  at  Gensan  in  July,  and  Hakodate  in  August. 
Yokohama,  Yesso  {Pryer) ;  Hakodate,  Gensan  {Leech). 

266.  Flusia  typinota. 

Plueia  typinota,  Butl.  Ann.  &  Mag.  Nat.   Hist  (5)  i.  p.  201 
(1878) ;  IU.  Typ.  Lep.  Het.  ii.  pi.  xxxi.  fig.  10  (1878). 
Appears  to  be  a  poor  example  of  P.  gumma. 
Yokohama  {Jonas), 

267.  Flusia  jessica. 

Plusia  Jessica,  Butl.  Ann.  &  Mag.  Nat.  Hist  (5)  i.  p.  201  (1878) ; 
111.  Typ.  Lep.  Het.  iii.  pi.  xlvi.  fig.  6  (1879). 

P/iota  Serena,  Butl.  Ann.  &  Mag.  Nat  Hist  (5)iv.  p.  368  (1879). 

A  fine  series  of  each  form,  coll.  Fryer. 

After  carefully  comparing  the  types  in  the  National  Collection 
with  my  own  specimens,  I  am  of  opinion  that  P.  serena,  Butl.,  is 
only  a  slight  modification  of  P,  jessica, 

Yokohama  {Jonas  and  Pryer)  ;  Tokio  {Fenton). 

268.  Flusia  nigrisiona. 

Plusia  nigrisigna,  Walk.  Cat  Lep.  Het  xii.  p.  928  (1857). 

Six  specimens  of  thb  species  in  Fryer's  collection  under  the  name 
of  P.  gamma,  which  it  certainly  closely  resembles,  but  is  nevertheless 
a  good  species. 

Yokohama  {Pryer) ;  N.  India. 
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269.  Plus  I A  ornatiss^ima. 

Plti^a  arnatUsima,  Walk.  Cat,  Lep.  Het,  xv.  p,  1786  (1858). 

Plusialotuples,  Oberth.  Etud.  d'Ent.  v.  p,  85,  pi  ix.  fig.  a  (1 880)* 

Three  ex  am  pi  e.^*,  colL  Pryer  (noa.  909  St  914), 

1  have  received  from  my  native  collector  one  sped  men  taken  at 
Hakodate  in  June  or  July. 

YokoLama,  Nikko  ( Fryer)  ;  Hakodate  {Nat,  CoU.) ;  AskoH 
N.  India. 

270<  Plusia  kutilifrons. 

Pimia  rufiii/rons.  Walk.  Cat.  Lep.  Het,  xr.  p.  1786  (1858). 

Sei?eral  specimens,  colL  Pryer, 
Varies  considerably  in  depth  of  colour- 
Yokohama  (Prj^t-r)  ;  Hakodate,  Nikko  (^d^  Co/^) ;  N.China. 

271.  Plusia  pyrofia. 

Piu^ia  pyropia^  ButL  Ann*  &  Mag.  Nat.  Hbt.  (5)  if.  p.  267 

(1878). 

Four  specimens,  coll.  Pryer* 

My  native  coUector  took  one  example  at  Gensan  in  July. 

01  wake  (/Vyer)  ;  Geiisan  (Nat,  CoU.) 

272*    pLtrsiA  PURlBStMA, 

Plusia  puriiAtma,  Bull.  Ann.  &  Mag.  Nat,  Hist.  (5)  i.  p,  202 
(1878) ;  111.  Typ.  Lep.  Het,  ii.  pi.  xxxu  fig.  11  (1878). 

Several  specimens,  coll  Pryer. 

I  took  an  example  at  Nagasaki  in  May  and  one  at  Geusan  in 
My, 

Takio  {Fenian)  I  Yokohama  ( Pry ff r)  ;  Nagasaki,  Genaan  {Leech), 

273,  Plusia  ocbrata- 

Plusia  ochrata.  Walk.  Cat.  Lep.  Het.  Suppl.  iii.  p,  839  (1865), 
One  example  colL  Pryer,  and  one  from  my  native  collector,  who 
took  it  at  Genean, 

Yokohama  (iVi^er)  J  Gensan  {Nai,  Coll.);  Ceylon . 

274,  Plusia  ni. 

Noctua  ft  I,  Hiibn.  Noct.  pi.  58-  fig,  284. 

Piusia  niy  Treit.  Schmett.  v,  p.  IH9  ;  Guen.  Noct,  ii.  p.  349. 

One  example,  coll.  Pryer. 

Yokohama?  (Pry^r)  ;  Europe^  New  York. 

275,  PLtJ&tA  CHElttANTUI. 

Piy^ia  cheirantki,  Tausch.  Mem.  Moac,  1809,  p.  322,  t.  ii.  %  6, 

Plmia  euffemot  Eversm.  Bull.  Nat.  Mosc.  1841,  i.  p^  32,  t.  3. 
fig,  3,  4  ;  Guen.  Noct.  ii,  p,  329. 

Var,  Plusidia  abrastoloides,  Bntl.  III.  Typ.  Lep.  Het-  iii.  p.  28, 
pLxlviUfig.  5(1879). 

Two  examples,  coll.  Pryer. 

Oiwake  {Pryer) ;  Europe,  South  Ural,  Amur^ 
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276.    DeVA  8PLENDIDA. 

Deva  spiendida,  fiutl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  203 
(1878) ;  III.  Tjp.  Lep.  Het.  iii.  pi.  xlvi.  fig.  8  (1879). 
Seven  specimens,  coll.  Pryer. 
Hakodate  (JFhitefy);  Yesso,  Nikko  (Pryer). 

2/  7.  Diastema  virgo. 

Piusia  virgo,  Treit.  Schmett.  x.  2.  p.  130 ;  Herr.-Schaff.  Schmett. 
Eur.  ii.  pi.  49.  figs.  248,  249. 

Diastema  virffo,  Guen.  Noct.  p.  317. 

?  Placodes  speneei,  fioisd.  Ind.  Meth.  p.  129 ;  Guen.  Noct.  ii. 
p.  316. 

A  few  specimens,  coll.  Pryer. 

I  took  examples  at  Gensan  in  June  and  July,  and  these  are 
darker  than  the  Japanese  specimens. 

Yokohama,  Yesso  (Pryer) ;  Gensan  (Leech). 

278.  Placodes  amethy&tina. 

Noctua  amethystina,  Hubn.  Noct.  figs.  597)  598. 
Piusia  amethystina^  Treit.  Schmett.  v.  3.  p.  136. 
Placodes  amethystina,  Boisd.  Ind.  Meth.  p.  129.  1036;  Guen. 
Noct.  p.  316. 

I  took  examples  at  Hakodate  and  Gensan  in  June  and  July. 
Hakodate,  Gensan  (Leech) ;  Tokio ;  Europe. 

279.  Habrostola  transfixa. 

Abrostola  transfixa.  Walk.  Cat.  Lep.  Het.  xii.  p.  884  (1857). 

Several  specimens,  coll.  Pryer. 

I  took  an  example  at  Gensan  in  July,  and  my  natiTe  collector  took 
one  at  Hakodate. 

The  whitish  ohlique  streak  of  primaries  is  subject  to  some  variation, 
being  in  some  specimens  well  defined,  whilst  in  others  it  is  incon- 
spicuous.    Walker's  type  is  from  Natal. 

Yokohama (Pryfr) ;  Gensan  (Le€ch)\  Hakodate;  Ichang;  Natal. 

280.  Habrostola  triplasia. 

Phal.'Noctua  triplasia,  Linn.  Syst.  Nat.  x.  p.  517. 

Noctua  triplasia,  Esp.  Schmett.  iv.  pi.  169.  figs.  1-3;  Hiibn.  Noct. 
fig.  626. 

Abrostola  triplasia^  Treit.  Schmett.  v.  3.  138;  Guen.  Noct.  ii. 
p.  323. 

Four  specimens,  coll.  Pryer. 

As  this  species  is  only  sepajjible  from  U,  ascUpiades  in  the  larra 
stage,  and  as  I  have  only  seen  the  perfect  insect  from  Japan,  I 
am  unable  to  say  positively  that  the  specimens  determined  as 
H,  triplasia  are  really  referable  to  that  species. 

Yokohama,  Oiwake  (Pryer) ;  Europe. 
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28  L    HaBROSTOLA  TJUKNTI^, 

Ahrosfoh  ureniiM,  Guen,  Noct.  ii.  p,  322  (1852);  Walk*  Cat. 
Lep.  Het,  xiKp.  882  (185?). 

Inguritlia  abrostolitta^  But!.  Ann.  &  Mag.  Nat.  Hbt.  (5)  ir. 
p.  354. 

SeT^rnl  specimens^  coll.  Pryer. 

J  took  one  e?t  ample  in  Satsuinii  m  May, 

Yokohama,  Oiw^ke  iPnfer)  ;  Satsuma  {Leech)  ;  N.  America- 

282,  LCPTINA  GHATA. 

Lcptinti  grata ^  Bull.  Trana.  EnL  Soc,  1881,  p*  172. 

A  fine  s^eriefi,  coll.  Prver. 

I  tr>ak  Qoe  example  at  Qensan  in  July. 

Tokio  {Fenion)  ;  Oiwake  {Fryer)  \  Gen^an  (LcfcA). 

283,  MtCAEDIA  AHCEWTATA, 

Mkardia  argentata^  ButL  Ann*  &  Mag*  Nat.  Hbt,  (5)  L  p*  Bl 
(1878);  III  Typ.  Lep.  Het,  ii*  pU  xxTiii.  fig,  3  (1878)^ 

Two  sppeimens,  colU  Prjer- 

I  have  receiTed  several  a  [ted  mens  of  thla  species  from  Mr.  Manley, 
and  my  native  collector  met  with  it  at  Nikko  and  Gensan  in  July* 

Yokohama  {Jonai^  Manleg^  and  Fryer)  ;  Genaan  {NaL  ColL) 

284,  MtCARDJA  PULCHRA. 

Mieardia  pakhra,  Bntl,  Ann*  &  Mag.  Nat.  Hist,  (5)  i.  p.  81 
(1878)  ;  III.  Typ.  Lep,  Het  pL  xxviii.  fig.  i  (1878). 

I  received  three  exnmples  from  Mr.  Manley,  and  my  natlye  col- 
lector took  two  specimens  nt  Genaan  in  July. 

iV^ate.— Mr.  Pryer  says  in  \m  *  Catalogue,'  p,  84  :  '*  Mr.  Butler 
places  Micardia  ar^entata  and  M,  pulchra  among  the  Leucaniidee. 
They  are  both  Pyrales/' 

Yokohama  {Jonas  and  Maniey) ;  Gentun  (NaL  ColL) 

285,  Pltjsiodonta  auripjcta- 

Plusiodonta  auripicta,  Moore,  DescT,  Ind.  Lep.  Atk,  ii,  p,  150 
(1882). 

Four  examples,  eolU  Pryer. 

Loochoo  {Pryer)  ;  Sikkira  ;  Cherrapunji. 

286,  Platydia  casta. 

Phitydia  casta,  Butl.  III.  Typ.  Lep.  Het,  ii-  p.  54 j  pL  ixx?iii, 
fig.  1(1*^^8), 

I  took  specimens  at  Ningpo  in  Aprils  Fushiki  and  Gensan  in 
i      July,     My  native  collector  met  with  it  at  Gensan  in  Auguit,  and  I 
I      have  received  i^pecimens  from  Mr.  Mftnley  of  Yokohama. 
I         This  insect  is  probably  a  form  of  /*,  compressipaipiSf  Guen. 
L        Yokohama  {Jonas)  ;  Fushikij  Ningpo,  Geusan  {Leeeh), 
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2$7.    PEFilClLLARIA  GTmA, 

Murhtpio  guyra^  Feld«  Reis,  No?«  pL  ex.  fig^  23. 

Sereral  examples,  coH,  Prrer, 

I  took  specimens  at  Niiigpo  in  April  and  Mr.  Andrews  At  Hiko- 
dale  in  Jul  J. 

Oiwake  (Pryer)  t  Ningpo  (Leech) ;  Hakodate  (Andrevs)  i  Nikko, 
TokiOf  Kiukiaiig, 

2B8.  Femicillaeia  costalis. 

FemeUi^rm  cotialts^  But  I  Ana.  k  Ma^.  Nat.  Hi§t«  (^)  i^-  P*  ^^^ 
(IS70). 

One  example^  ooU.  Flyer. 
Yokohama !  {^yer). 

289*   CaI^LOPI  STRIA  PURFUREOr ASCI  ATA. 

Koetmm  purpMreo/aMctaia^  PilieFj  Iter  per  Pose^,  t.  6*  2  (1783). 

Sociua  iogopus^  E^^  ^hmett.  iv,  pi.  125*  fig-  7  (1788). 

3"oe/«it/orMo«a,  Borkh.  Eur.  Schmett.  iv.  p.  362  (1/92). 

Noetma  pieriditt,  Fabr.  Ent.  Sjst.  iii,  2.  90  (1794). 

Pvr&lU/armonsnmaligi  Hubn,  PTnd.  pi.  17-  fig.  liL  (1789?). 

Calhpiihia  pteridit^  H  iibn.  Yerz.  Scbmelt. 

Efi&pm  pteridi^^  Treit.  Scbmett.  t.  1.  p.  366;  Guen.  Noet  ii* 
p.  293, 

CsikpUtria  o&seura^  BolL  Ann.  £  Mag.  Nat.  Hist,  (5)  i.  p,  200 
(I87S) ;  ni-  Typ.  Lep  Het.  iii,  pL  idYU  fig.  3  (1879). 

Several  ipecimeu^,  coll.  Fryer  (no.  862). 

I  t4lok  eXJimples  in  Satsutna  tn  May  and  at  Kngasaki  and  Fustn 
in  June;  mr  native  eollectnr  mei  with  some  at  Geiisan  and  Nikko  to 
Ati|EU>t,  and  at  Ningpo  m  June. 

Hakodate  ( Whiiefy) ;  Yokobama  {Pryrr)  ;  Nac^Rsaki,  Fusan, 
Sataunim  (Leeck) ;  Genaan  and  Ningpo  (Nat*  VolL)  ;  Kiukiaog 
(JVw«>;  Europe. 

290.  Callopistria  ej:otica. 

Erutpv*  exuticti^  Gueu.  Noct.  ii.  p.  194  (1852). 

Cmii^siria  dmpHcans,  Walk.  Cat.  Lep.  Het.  %il  p.  866  {1857). 

Ther^  were  some  spcdmens  in  Mr.  Fryer**  ooltectioDt  but  these 
Here  unnamed. 

1  took  exam  pit' s  of  this  ipecies,  which  is  a  moit  variable  one,  in 
Sauuma  in  May,  and  my  native  eoUector  obtained  specimens  at 
Ningpo  and  Gensan  in  August. 

Yokohama  (Fry«r) ;  Batsmna  (Leeck) ;  Gensan  aud  Ningpo  {N&L 
CM)  ;  Kiukutagi  Prait)  ;  N.  ladii,  Java. 

2^1.  Caixofisteja  jrmtOFS. 

Calii^isiria  ^tkiops.  But!.  Ann.  k  Blag.  Nat,  BisL  (5)  L  p.  2(MS 
(1876) ;  111.  Typ.  Lep.  Het.  iii.  pi.  %\m.  fig.  4  (1879). 

One  example,  eolL  Fryer. 

My  collector  took  examples  at  Gens^n  in  August,  and  Mr.  Smith 
at  Hakone  in  the  mme  mouth. 
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Nikko  (Pt^er) ;  Yokohama  {Jonas^  Fryer) ;   Hakone   {Bmiih)  ; 
Qenwk{Nai.  Coll.). 

2P2,  Callopistria  repleta* 

Caiiopktria  repleta,  Walk.  Cat.  Lep*  Het,  xii*  p*  S65  (1857). 

Two  sped  metis,  call*  Pryer. 

I  look  oue  example  ut  Getisan  ni  Jaiie. 

Yokohama?  (Pryer)  ;  Geimaii  (Leech)  ;  N,  India* 

293>  €aLLOFISTR!A  EtVtJLARtS* 

CaUopigtria  rtvularis.  Walk.  Cat*  Lep.  HeL  lii,  p.  867  (1857). 
Three  sped  mens,  coU.  Prjer, 
Yokohama  ?  {Pryer)  ;  N,  Indja^ 

294.  Xyltna  ingrica. 

Xyfina  inffricOt   Heir.-S chaff. 
fig.  507  (1850);  Giieri-  Noct 

Var.  AgrottM  mtukttUj  ButL  Ann 
111.  Typ.  Lep»  Ilet.  iL  pL  kxii.  fig. 

A  fine  BerieSj  colL  Pryer, 

A.  ttstuiata.  Bull.,  is  certainlv  a  form  of  X.  ingricu, 
both  are  probflbly  referable  to  X.Jyrdfera^  Hufc, 
Yokohama  (Pryer)  ;  Europe, 

295.  XyLINA  ORNITHOPtlS. 

Noctua  orniiopm,  Rott.  Naturf.  ix.  p.  124  (1776). 

Noctuu  rhisulitha,  Fnbr.  MatU.  p.  182  (1787);  Esp.  SchmetL  iv. 
pL  121.  fig.  6;  Habn.  Noct,  %  242. 

X if  Una   rhualiiha,  Treit*  Schmett,  v. 
p.  119, 

Xtflina  pruinGsa^  Butl.    Aun.  &   Mag, 
(1878)  J  111-  Typ.  Lep,  Uet.  tL  pi  xxxu 

A  number  of  spedmcus,  coU,  Pry  en 

Yokohama  (Janai,  Pryery  and  Leech) ;  £urope. 
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Eur.  Schmett*  ii,  p.  305,  pL  99, 
iL  p.  118(1852). 

&  Mag.  Nat,  HUt.  (5)  i.  p,  162  j 

10(1878)* 

U,-S.,  and 


3*   21  ;    Gueu.   Noct, 


Nat. 
fig.  6. 


HiBt.  (5)  i.  p.  197 


296,  Xylina  saxea,  sp.  d.     (Plate  L<  fig,  10*) 

Primaries  pale  grey  ;  the  nervurcs  are  dashed  with  black,  antl 
there  is  a  black  streak  at  inner  angle ;  three  oblique  black  costal 
dashes  precede  small  brownish  clouds,  there  are  two  other  larger 
brownish  douds,  one  of  which  is  on  middle  of  inner  margioj  and  ihe 
other  above  the  streak  at  inner  angle  ;  a  small  triangular  browoish 
patch  on  middle  of  outer  margin  is  preceded  by  a  short  black  longi- 
tudioal  dash ;  secondaries  brown*  Under  surface  brown  tinged 
with  pink,  central  dark  spot  and  faint  transverse  line  on  ench  wiug. 
Thorax  grey ;  patagia  edged  with  black ;  abdomen  darker  than 
secondaries,  and  tinged  with  reddish. 

Expanse  4  \  millim. 

One  example,  coll.  Pryer. 

Yokohama  ?  {Pryer), 
P&oc.  Zooi-*  Soc— 1889,  No,  XXXYI.  3< 
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297.  LiTHOPHANE  SAGA. 

Lithophane  saga,  Butl.  Ann.  &  Mag.  Nat  Hist.  (5)  i.  p.  198 
(1878);  111.  Typ.  Lep.  Het.  iii.  pi.  xIt.  fig.  9  (1879). 

Six  specimens,  coll.  Pryer.  Mr.  Manley  sent  me  one  example 
from  Yokohama. 

Yokohama  {Jonas,  Fryer,  Manley). 

298.  PiADA  MULTiPLiCANS,  Walk.    (Plate  LII.  fig.  6.) 
Var.  JAPONiCA,  var.  n. 

Primaries  greenish  grey,  suffused  over  the  inner  half  of  the  wing 
with  purplish  brown  ;  a  black  spot  at  the  base  on  subcostal  nervnre ; 
several  pale  transverse  lines  traverse  the  wing,  the  inner  and  outer  of 
these  are  bordered  with  black ;  reniform  and  orbicular  outlined  in 
black,  the  former  with  a  black  central  lunule ;  beyond  the  outer  line 
is  a  series  of  white  dots,  each  placed  on  a  nervule  and  followed  by  t 
blue-black  interrupted  streak,  its  lower  portion  edged  externally  with 
orange,  and  the  upper  portion  bordered  by  purplish-brown  dots ;  t 
series  of  black  dots  on  upper  half  of  outer  margin:  secondaries 
fuscous:  central  and  submarginal  lines  darker,  the  latter  is  only 
distinct  towards  anal  angle,  where  it  is  edged  externally  with  orange. 
Under  surface  ashy  grey;  primaries  have  a  broad  central  trans- 
verse fuscous  shade  intersected  by  a  darker  transverse  line,  lunule 
surrounded  with  paler;  central  spot  of  secondaries  is  black,  and 
enclosed  in  a  yellowish  ring ;  central  line  and  a  broad  band  fuscous, 
the  latter  limited  by  black  spots,  and  edged  externally  with  yellowish, 
a  series  of  black  lunules  on  outer  margin. 

Expanse  42  millim. 

One  S  example,  coll.  Pryer. 

I  took  a  $  specimen  at  Sendai  in  September  1886. 

Yesso  (Fryer)  ;  Sendai  (Leech), 

299.  CUCULLIA  FRATERNA. 

CuculUa  Jratema,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.   198 
(1879);  III.  Typ.  Lep.  Het.  iii.  pi.  xlv.  fig.  10  (1879). 
Three  specimens,  coll.  Pryer. 
Hakodate  (fFhitely);  Yokohama  (Fryer). 

300.  CUCULLIA  ASTERI8. 

Noctua  asteris,  Schifferm.  Wien.  Verz.  p.  312 ;  £sp.  Schmett.  iv. 
pL  154.  figs.  2,  3;  Hiibn.  Noct.  fig.  260. 

CueulUa  asteris,  Treit.  Schmett.  v.  3.  118;  Guen.  Noct.  v. 
p.  133. 

Two  specimens,  coll.  Pryer. 

Yokohama?  (Fryer). 

301.  CUCULLIA  PERFORATA. 

OucuUia  perforata,  Brem.  Bull,  de  TAcad.  1861,  t.  iii.;  Lep. 
Ost-Sib.  p.  54,  pi.  V.  fig.  14  (1864);  Oberth.  Etud.  d'Eut,  x. 
pi.  iii.  fig.  1  (1884). 

One  example,  coll.  Pryer. 
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I  took  a  specimen  at  Hakodate  in  Aup:aat ;  this  is  amaller  and 
darker  than  Fryer's,  which  was  taken  in  Yesso,  My  native  collector 
obtained  one  example  at  Genaan  in  July. 

te^o  (Pryer)  j  Hakodate  (Leech)  -,  Gengau  (Nat.  Coii.)  ;  Sidemi 
(Jankows^) ;   tJssuri  {Maaek), 

302.    CaLOCAMPA  FORMOSA. 

Calocampa  formosa,  BntL  Ann.  &  Mag*  Nat.  Hist-  (5)  i,  p.  196 
(I87H)  ;  III,  Typ.  Lep.  Hit,  ii.  pL  xijti,  fig,  9  (1878). 
Seyeml  specimpiis,  colL  Pryer, 
Yokohama  (Pryer^  Jtma*^  and  Manky) ;  Tokio. 

^3.  Calocampa  exqleta. 

Pkai.'Noetua  exolelUi  Linu.  Syst»  Nnt^  x,  p.  515;  Fann.  Stiec* 
p.  315. 

Noctua  exoiriot  Esp.  Schmett.  iv.  pL  138.  figs.  1,  2;  Hiibn.  Noct. 
pi.  50.  fig.  244- 

Xyiina  e^oleta,  Treit.  Schmett-  v*  3.  7, 

Calocampa  e.ro/e/a,  Steptu  IlL  Brit*  Ent,,  Haust.  ii,  p.  173;  Guen. 
Noel.  ii.  p.  110, 

Var,  Calocampa  famosa,  ButL  Ann.  &  Mag.  Nat.  Hist.  (5)  L  p.  1 96 
(1878)  ■  111.  T>p.  Lep.  Het.  ii.  pi  xxiL  lig.  8  (187 8). 

fcjeveral  examplesj  coll.  Prjer. 

The  thorax  and  base  of  primaries  are  rather  darker  in  colour,  but 
Japanese  specimens  do  not  otherwise  differ  (Vom  European  C,  exoieta* 

Yokohama  (Jonas  and  Pryer)  j  Europe. 

304.   Amphipyra  pyramidea, 

Fhal.-Noctua  pyramidea^  Linn.  Syst.  Nat.  %.  p.  518< 

Noctua  pyrctmidea,  Esp.  Schmett.  iv.  pK  17L  figs.  1^;  HUhn. 
Noct.  fig.  36. 

Amphipyra  pyramidea,  Treit,  Schmett.  v.  1.  285;  Guen.  Noct« 
ii,  p.  213. 

Amphipyra  monolUha^  Gnen.  Noct.  ii.  p.  414  (1852). 

Amphipyra  ma^na.  Walk.  Cat.  Lep.  Het.  Suppl.  iii.  p.  868  (1865). 

Amphipjfra  surnia,  Feld.  Re  is.  Not-.  pL  cxii.  fig.  17* 

Amphipyra  pyramiieay  var.  obscura^  Oberth>  Eiud.  d'Ent.  v.  p.  85* 

A  nice  series,  coll  Fryer. 

I  took  apecimens  at  Genaan  and  several  places  tn  Japan  in  July^ 
August,  and  October. 

In  the  series  before  me,  which  is  an  extensif^e  and  most  varied 
one,  there  are  typical  examples  of  ^,  pyramidea  and  forms  agreeing 
with  both  A.  iiwnoHtha  and  J.  magna  and  other  forms  which  link 
theie  together.  There  is  also  one  example  of  Oberthiir's  var. 
oh§mra, 

.      Yokohama  {Prtfer,   Manley,   Leech) ;     Oiwake   (Pryer,    Leech) 
^Tsurnga,  Hakodale,  Fushiki,  Nemoro,  Nagasaki,  Gensan  (Leech) 
Hakone   (Smiik)  ;    Kiukiang  (Prat I)  ;   Tokio,  Askold  ;   N,  India 
i     urope. 

36* 
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305p  Ampbifvra  scbrekeii* 

Ampkipi^ra  schrenkii.  Men.  BuU.  tie  i*Acad.  XTii^  p.  249;  Scbr. 
Eeia€  Amur*  ii,  Lvp,  p.  61,  pL  v,  fig.  4» 
Several  specimeua,  colL  Pryer  (utmamedj. 

I  took  tills  specks  at  Hakodate  lu  Augtist,  ~ 

Oiwaket  Yesso  {Fr^er) ;  Hakodate  {Leech) ;   Amur* 

305.  Ampbipyea  pekfloa* 

Noctua  perjlmi,  Fabr,  Mtnt.  Ins.  ii.  p.  179 ;  Oiiba.  Noct*  %.35. 

Noctua  ptjramidma^  Esp,  Scliniett.  iv.  pi.  1 92,  fi^.  2* 

Jmphip^raperjlua,  Ochs,  Eur.  Schmete.  iv.  p*  70 ;  Trat.  SckmHt 
V.  1.  289;  Guea.  Noct  il  p.  414. 

Var.  Amphipyra  erehimif  ButL  Ann*  &  Mug.  Nat,  HtsE.  (5)  i. 
p.  267  (1878)  ;  111.  Tjp.  Lep.  Met,  ill.  pU  %Ul  fig.  12  (1879)* 

Var,  AmpJiipifra  Jankowshiif  Oberthn  Etud.  d'Eat  x.  p.  27ilil*'i" 
fig,  8  (1884). 

Several  specimetiSj  colL  Prjer, 

A.  ^retina,  Buth,  is  a  small  form  of  A.perfltia,  and  J.yfflwAoif^^ 
has  tlie  central  third  of  tbe  primaries  darker  tUaii  in  the  ty|it^.  1 
took  the  erebinu  form  at  Fusbiki,  Nagahama,  aud  Geiisaa  in  ^^l^ 
1884,  and  my  native  collector  one  of  Ih^  jm^kowskii  tbrra  at  Gcisiu 
in  July  1887- 

Yokohama  {Jonas  and  Prmr);  Hakodate  {WMtel^};  Faslilti, 
Nagahama^  Gensan  {Leech) ;  Tokio ;  Sidemi  {Jamkowski) ;  Eur&p 

307.  Amphipyra  tripartjta* 

Amphipifra  tripartita^  ButL  Ann,  &  Mag,  Nat,  Hist.  (5)  i.  p.  ^ 
(1878) ;  llh  Typ.  Lep.  Het.  ii,  pi.  xixii.  fig,  4  (187«), 
One  example,  coll*  Pryer. 
I  took  two  specimens  at  Oiwake  in  October. 
Yoshino  t^Pryer) ;  Yokohama  {Jontu)  ;  Oiwake  {Leeek) ;  Iclniig" 

308.  Amphipyra  corvina. 

Amphip^a  corvina^  Motach.  BulL  Soc.  Nat.  Mosc.  isjdx.  p*  ^^^ 
(1866). 

Several  specimens,  colL  Fryer. 

I  took  this  species  at  Nagahama  and  Gensan  in  Jaly,  io^  ^^ 
Hakodate  in  August.  It  was  a  perfect  pest  at  sugared  tree-tmuK* 
aud  appeared  to  he  the  commonest  Moth  in  Japan. 

Yukohama,    Oiwake    {Pryer)  ;    Hakodate,    Nagabanmt  OlQIj^ 
{Leech}  I  Kiukiang  (Pra^^);  Amur.  ^ 

309.  Amphipyra  uvioa, 
Nociua  livifJtf,  Fabr.  Mant.  Ins,  ii.  p.  138  (1787);  Hubo.  N'«** 

fig.  38. 

Nociua  9cotophiiaf  Esp.  Scbmett^  iv.  pL  1 70.  fig.  3^. 

Amphipyra  livida,  Treit  Scbmett  v,  L  281 ;  Guen,  NoCt-U- 
p.  415. 

I  took  one  specimen  at  Nemoro  in  August, 

Nenioio  {Leech) ;  Amur  ;  Europe, 
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310.  PERINiBNIA  LI6N0SA. 

Perinania  lignosa,  Butl.  Ann.  &  Mag.   Nat.  Hist.  (5)  i.  p.  289 
(1878)  ;  111.  Tjp.  Lep.  Het.  ii.  pi.  xxxii.  fig.  7  (1878). 
Several  specimens,  coll.  Pryer. 
I  took  one  specimen  at  Yokohama  in  October. 
Yokohama  {Pryer^  Manley,  Jonas,  and  Leech) ;  Gifu  {Pryer). 

311.  DiNUMMA  BIPUNCTATA. 

Binumma  bipunetata,  Motsch.  Etud.  d'Ent.  I860,  p.  32. 

Amphipyra  largeteaui,  Oberth.  Etud.  d'Ent.  x.  p.  28,  pl.ii.  fig.  7 
(1884). 

Several  specimens,  coll.  Prjer. 

I  took  examples  of  this  species  at  most  places  visited  in  Japan 
during  June  and  July  1886. 

Yokohama  (Pryer  and  Manley) ;  Nagahama,  Shimonoseki,  Naga- 
saki, Tsuruga,  Fushiki,  Gensan  {Leech)  ;  Kouy-Tcheou  {Largeteau) ; 
Chekiang;  Tokio. 

312.  AUTOPHILA  DILUCIDA. 

Noctua  dilucida,  Hiibn.  Noct.  pi.  82.  fig.  383,  pi.  121.  fig  558. 

Autophila  dilucida,  Hiibn.  Verz.  Schmett.  p.  274.  n.  2702 ;  Walk. 
Cat.  Lep.  Het.  xiii.  p.  1026. 

Agrotis  ditucida,  Treit.  Schmett,  v.  1.  198. 

Spintherops  dilucida,  Boisd.  Icones,  pi.  80.  fig.  5 ;  Ind.  Meth. 
p.  98.  742 ;  Guen.  Noct.  ii.  p.  423. 

AppopesteB  inconspicua,  Butl.  Trans.  Ent.  Soc.  1889,  p.  191. 

Two  examples,  coll.  Pryer. 

Mr.  Butler  says  of  his  A.  inconspicua :  *'  Most  like  A,  phantaema, 
but  not  much  larger  than  Autophila  dilucida  of  Europe  ....  The 
specimen  received  from  Mr.  Pryer  is  rather  darker  than  those  from 
Tokio,  and  has  blackish  spots  on  the  discocellular  below." 

Except  that  the  coloration  is  a  shade  darker,  my  Jap^ese  exam- 
ples are  exactly  identical  with  A.  dilucida. 

Tokio  {Fenton)  ;  Yokohama  {Pryer)  ;  Europe. 

313.  Orthogonia  sera. 

Orthogonia  sera,  Feld.  Wien.  ent.  Mon.  vi.  p.  38. 

Orthogonia  crispina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  288 
(1878) ;  III.  Typ.  Lep.  Het.  ii.  pi.  xxxii.  fig.  6  (1878). 

Several  specimens,  coll.  Pryer. 

Varies  considerably  in  tone  of  colour  and  definition  of  markings. 
Occurs  abundantly  at  sugared  trees  from  July  to  October. 

Yokohama  {Pryer,  Jonas) ;  Oiwake,  Shimonoseki,  Gensan  {Leech); 
Yesso  {Pryer) ;  Kiukiang  {Pratt) ;  Tokio,  Ningpo,  Chekiang. 

314.  MORMO  MUSCIVIRENS. 

Mormo  muscivirens,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  289 
(1878) ;  lU.  Typ.  Lep.  Het.  ii.  pi.  xxxii.  fig.  5  (1878). 
A  few  specimens,  coll.  Pryer. 
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I  took  specimens  at  Gensan  in  July. 

Ypkohama  {Jontu  and  Pryer) ;  Nikko,  Tsuraga ;  Kiukiang 
(Pratt). 

315.  NiENIA  CONTAMINATA. 

Orapkiphora  contaminata,  Walk.  Cat.  Lep.  Het  Suppl.  iii.  p.  710 
(1865). 

Several  specimens,  coll.  Pryer. 

I  took  specimens  at  Grensan  in  Jane,  and  have  received  others  from 
Kiukiang,  China. 

Yokohama,  Oiwake  {Pryer)  ;  Gensan  {Leech) ;  Kiukiang  {Pratt). 

316.  Eliochrcea  senex. 

Dandaca  senex,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  82  (1878) ; 
111.  Tvp.  Lep.  Het.  iii.  pi.  xliv.  fig.  6  (1879). 

Dandaca  Imegei,  Oberth.  Etud.  d'Ent.  vi.  p.  20,  pi.  ix.  fig.  6 
(1881). 

A  fine  and  extensive  series,  coll.  Pryer. 

This  species  varies  greatly  in  tone  of  colour  and  intensity  of 
markings. 

I  took  specimens  in  Satsuma  in  May,  at  Nagahama  in  July,  and 
my  native  collector  obtained  others  at  Gensan  in  August. 

Yokohama  {Jonas  and  Pryer) ;  Satsuma,  Nagahama  {Leech) ; 
Gensan  {Nat.  Coll.)  ;  Kuy-Tch^ou  {Largeteau). 

317.  Sypna  picta. 

Sypna  picta,  Butl.  Cist.  Ent.  ii.  p.  244  (1877);  III.  Typ.  Lep. 
Het.  ii.  pi.  xxxiii.  fig.  2  (1878). 

Sypna  achatinoy  Butl.  /.  c.  p.  245 ;  111.  Typ.  Lep.  Het.  iii. 
pi.  xlvii.  fig.  7  (1879). 

Sypna  fiimosana,  Butl.  /.  e. ;  III.  Typ.  Lep.  Het.  ii.  pi.  xxx. 
fig.  3  (1878). 

Sypna  fuliginosa,  Butl.  /.  c. ;  III.  Typ.  Lep.  Het.  iii.  pi.  xlvii. 
fig.  8  (1879). 

Sypna  moorei,  Butl.  Trans.  Ent.  Soc.  1881,  p.  209. 

A  fine  and  variable  series,  coll.  Pryer. 

I  took  specimens  in  Satsuma  In  May,  and  at  Gensan  and 
Shimonoseki  in  July,  and  Hakodate  in  August.  The  series  in 
Mr.  Pryer's  collection  comprises  examples  of  all  the  forms  named  by 
Mr.  Butler,  others  connecting  these  named  forms,  and  others  again 
which  are  as  distinct  from  both  of  those  forms  as  from  the  type. 

Hakodate  ( Whitely) ;  Yokohama  {Jonas  and  Pryer)  ;  Nikko 
{Maries)  ;  Tokio  (Fenian) ;  Oiwake  {Pryer) ;  Satsuma,  Shimon- 
oseki, Gensan  (Leech) ;  Shillong,  Assam. 

318.  Sypna  astrigera. 

Sypna  astrigera,  Butl.  Cist.  Ent.  iii.  p.  135  (1885). 
Several  specimens,  coll.  Pryer. 
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I  took  an  example  at  Nagasaki  in  Jane>  and  one  at  Shimonoseki 
in  July. 

Nikko,  Chiuzenji  (Lewis);  Nagasaki,  Shimonoseki  (Leech); 
Yokohama  ?  (Pryer). 

319.  SyPNA  HERCULES. 

Gi9ira  Hercules,  Butl.  Trans.  Ent.  Soc.  1881,  p.  579. 

One  example,  coll.  Fryer. 

I  took  a  specimen  at  Hakodate  in  August* 

Mr.  Butler  has  placed  this  undoubted  Sypna  among  the  Hypenidsd. 

320.  ErYOIA  APICALI8. 

Srygia  apiealis,  Guen.  Noct.  iii.  p.  50  (1852). 
Calieula  exempta.  Walk.  Cat.  Lep.  Het.  xt.  p.  1808  (1858). 
Calicula  squamiplena^  Walk.  I.  c. 

Dianthcecia  geometroides,  Walk.  /.  c.  Suppl.  iii.  p.  722  (1865). 
Six  specimens,  coll.  Pryer. 

My  native  collector  took  one  example  at  Gensan  in  August. 
Japan  1  (Pryer);    Gensan  (Nat,  Coll.);    India,  Moreton  Bay, 
Swan  River. 

321.  TOXOCAMPA  MAXIMA. 

Toxoeampa  nuucima,  Brem.  Lep.  Ost-Sib.  pi.  v.  fig.  17  (1864). 

Toxocampa  enormis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  290 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxxii.  fig.  9  (1878). 

Several  specimens,  coll.  Pryer. 

I  took  specimens  at  Shimonoseki  and  Gensan  in  July. 

Varies  in  colour  from  ochreous  grey  to  violet-grey. 

Yokohama   (Jonas,    Pryer,    and    Manley) ;    Oiwake   (Pryer 
Shimonoseki,  Gensan  (Leech) ;  Nikko,  Tokio,  Amurland. 

322.  ToXOCAMPA  VDLCANEA. 

Toxoeampa  vulcanea,  Butl.  Trans.  Ent.  Soc.  1881,  p.  192. 

One  example,  coll.  Pryer. 

Tokio  (Fenton) ;  Asamayama  (Pryer), 

323.  ToXOCAMPA  RECTA. 

Toxoeampa  recta,  Brem.  Lep.  Ost-Sib.  p.  98,  pi.  viiL  fig.  9 
(1864). 

Toxoeampa  lilacina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  289 
(1879);  111.  Typ.  Lep.  Het.  pi.  xxxii.  fig.  8  (1878). 

A  fine  series,  coll.  Pryer. 

I  took  specimens  at  Fushiki  and  Nagahama  in  July,  Sendai  and 
Nikko  in  September,  and  at  Yokohama  in  October.  My  native 
collector  obtained  others  at  Geusan  in  August. 

Yokohama  (Jonas,  Pryer,  and  Leech)  ;  Oiwake  (Pryer) ;  Sendai, 
Nikko,  Fushiki,  Nagahama  (Leech) ;  Gensan  (Nat.  Ooll.) ;  Kiukiang 
(Pratt) ;  Tokio,  Amur. 
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324,  TOXOCAMPA  LtMOSA* 

Ophmsit  limosa,  Treit.  Schmett.  t,  3.  2^$, 
Noctua  limosaj  Frey,  Neiie  Beitr<  iii.  pL  233* 
Tojtoeampa  limom,  Gueu.  Noct.  ii,  p,  428, 
Four  ipecimens^  coll.  Fryer. 
Oiwake  {Fryer) ;  Amur^  Europe, 

325.  OpHIDERES  rULLONlCA. 

PkuL-^octuafMilomca,  Linn.SysL  Nat.xii.  p.  812(1767):  Clerek, 
Icon.  pL  48  (1759). 

PhidfStnft  pomana.  Cram,  Pap,  Exot,  u  pL  77-  fig-  C  (1776V 

Nociua  dioscQtetB,  Fabr.  Sp.  Ins.  u,  p.  212  (1781).  | 

Ophidsres/uilonica,  Guen,  Noct*  lii.  p.  U  L 

Othrewfulhnim,  Moore,  Trans,  Zool.  Soc,  1881,  p.  64,  pl^  I-' 
figs.  1,  i  a^  pj,  13.  ^ga.  1,  la« 

I  have  four  specimens  of  tiiis  species;  one  of  tbese  is  of  the  J«^l^ 
form,  and  was  taken  at  Geasan  by  Mr,  Smith  ;  a  pale  sjiecben  1 
took  myself  at  Gensan  in  July  :  and  two  others,  also  daik,  were  taken 
by  Mr.  Pratt  at  Kiukiang. 

Gensan  (Smithy  Leech)  ;  Kiukiang  (PraU)  ;  India. 


326*   OPQtDERES  TYRANMIS, 

Ophidere$  ft^rannus,  Gaeo,  Noct,  iii,  p*  110, 

Adris  hjrannus,  Moore,  Trand.  ZooL  Soe,  1881,  p.  6^i  pi'  ^3 
fig,  5, 

Several  fine  examples,  colL  Pryen 

The  amount  of  green  in  the  brown  cotoratioti  of  primiria  It » 
rariable  quantity. 

Uiwake  (fVyer)  ;  Hakodate  (Andrews)-^  Kiukiang  (W)* 
Shaugliai,  Sikkim,  Kul«,  Simla,  Bombay. 

327.  Nyctipao  crepuscui^aris. 

PkaL'AUaeuB  crepmcularis,  Linn,  Syst.  Nat.  %\u  p.  81  h  O^ff^' 
Icon,  pi.  a3.  figs.   1,2. 

Pkai^na  crepuscuiatist  Gram,  Pap.  Exot,  ii,  pp.  98,  99,  pl«  ^^'*' 
fig.  A,  J,  pi.  clx.  fig.  A.  2* 

Nyciipao  ephe^phoris^  Hiibu,  Vera.  Schmett,  p.  272.  u,  2/65;  Giifn- 
Noct.  iii.  p.  183. 

Kifctipao  crepuseularist  Gucn.  Noct.  iii.  p.  182, 

Nyctipao  I^titia,  ButI*  Ann.  &  Mag,  Nat.  Hist.  (5)  i*  p*  ^* 
(1878). 

A  few  examples,  coll.  Fryer, 

I  took  specimens  in  Satsuma  and  at  Nagasaki  in  Maj,  T*«f# 
and  Fushiki  in  July. 

Hakodate  {Whitely)i  Yokohama,  Loochoo  iPnjtr)  i  Sfltsum 
Nagasaki,  Tsuruga,  Fushiki  (ZeeM);  Cliina,  Bengal,  N.  Mi«* 
Sumatra,  Madagascar,  Java,  Amboina,  America. 


^ 
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328.  SpIRAMA  MARTHA. 

Sptrama  martha^  Butl*  Ann.  fir  Mag.  NaL  HUt,  (5)  L  p*  232 
(1878) ;  IIL  Typ.  Lep.  UeL  ii.  pi.  xxxiv.  fig.  3  (1876). 

JSpirama  isegrota^  Bull.  Trans.  Eiit.  Soc.  1881,  p»  197. 

A  few  specimensi  colL  Pryer* 

I  took  some  at  Nagasaki  in  June. 

Tokio  {Fen ton) ;  Yokohama  (Jonas,  Manfe^f  Pryer) ;  Nagasaki 
{Leech)  \  Kiukiang  (PrsiO;  Nikka. 

329.  Spirama  metorta. 

PhaL-Noctua  retorta,  CIcrck,  Icon.  pi.  G4*  figs.  2,  3  (1759); 
Cram.  Pap,  Exot.  ii.  p.  29,  pi.  cxvi.  fig*  O,  d  (1777);  Cram.  L  e. 
iii.  p.  14G,  pi.  echxiv.  %.  A,  $  (1780). 

lioctua  ipifalUt  Fabr.  Ent.  Sjst.  iii.  2  (1/93), 

Spirama  &vffumo&a^  Gueii.  Noct.  iii.  p.  195  (1852)« 

Spirama  japomcUj  Gutm.  /.  c* 

Spirama  retorta^  Goeii.  ^  c*  p*  196. 

Spirajf^a  simplicior,  Bntl.  Traus.  Ent.  Soc»  1881,  p.  198. 

Spirama  inisgualkt  ButL  Atm.  &  Mag.  Nat.  Uiut,  (5)  xi.  p.  IIG 
(1883). 

Spirama  jinchtiefia,  Butl.  I.  c,  p.  115. 

Sp  tram  a  fu  neiiiris,  ButL 

A  fine  series,  coll.  Prjer. 

This  species  is  common  all  over  Japauj  Corea^  and  N*  China,  and 
there  appears  to  be  a  Buccession  ot'  broods.  It  does  not  seem 
possible  to  break  up  the  series  I  have  from  various  localitiea  into 
species.  This  series  is  composed  of  individuals  selected  from  a 
large  number  of  speeimens.  All  the  forms  described  by  Butler  and 
Guenee  aa  distinct  species  are  reprej^entad,  and  these  are  so  well- 
linked  together  by  interntediate  modifications  that  there  is  no  clear 
line  of  demarcation  to  be  drawn  betwetn  them.  I  am  therefore 
obliged  to  consider  all  the  specimens  referable  to  one  exceedingly 
variable  species. 

Tokio  (Fenton);  Nikko  {Maries)  i  Yokohama  {Jonm^  Pryer)i 
Tsurnga,  Nagasaki,  Fushiki,  Nagahama,  Satsuma  (Leech) ;  Kiu- 
kiar^g  {Prait) ;  Corea,  Chekiung,  Java*  Coroaiandel  coast. 


330.   CAL1.IO0ES  RECTI  FASCI ATA. 

Spirataa  rettifasciaia^  Men.  Cat.  Mua.  Petr.  pi.  xvii.  fig*  6. 


p.  291 


Spirama  inter  lineala.  But  I.  Ann.  &  Mag.  Nat.  Hist,  {b) 
(1878);  IIL  Typ.  Lep.  Uct.  ii.  pi  xxxiv.  fig.  2  (1878J. 

I   took   specimens  at   Nagasaki   and   Shinnonoseki  in   JunCj 
Tsuruga  and  Gensan  in  July. 

Yokohrmia     {Jonas    and     Manletf):     Nagasaki,     Shimonosekii 
Tsuruga*  Gensan  {Leech)^ 


at 


I  33L    HyfOPYRA  VESPERTILIO, 

I        Ni^eiua  veMpertilio^  Fabr.  Mant.  Ins,  ii,  p. 
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Hypopyra  vespertiiio,  Guen.  Noct.  iii.  p.  1 99. 

Hypopyra  dulcina,  Feld. 

A  few  specimens,  coll.  Prjer. 

I  took  specimens  in  Satsuma  and  at  Shimonoseki,  Nagahama, 
and  Tsuruga  in  Jaly. 

Yokohama  (Ptyer,  Manley) ;  Satsuma,  Shimoaoseki,  Nagahama, 
Tsuruga  (Leech) ;  SUbet,  Java. 

332.  Ophiusa  falcata. 

Ophiusa  falcata,  Moore,  Descr.  Ind.  Lep.  Atk.  ii.  p.  171>  pi.  ▼!• 
fig.  14  (1882). 

One  unnamed  specimen,  coll.  Prjer. 

My  native  collector  took  a  c^  example  at  Ningpo  in  June  1886, 
and  a  $  specimen  at  Gensan  in  June  or  Jul^  1887. 

All  three  are  identical  with  Kiukiang  specimens. 

Japan  (Pryer) ;  Gennan,  Ningpo  (Nat,  Coll.) ;  Kiukiang  (Pratt) ; 
N.  India. 

333.  Ophiusa  algira. 

PhaL-Noclua  algira,  Linn.  Syst.  Nat.  xii.  p.  836  (1767). 

PhaL'Noctua  achatina,  Cram.  Pap.  Exot.  iii.  p.  145,  pi.  273. 
fig.  E  (1780). 

Noctua  algira,  Esp.  Schmett.  iv.  pi.  87.  fig.  1  (1788  ?).j 

Noctua  stuposa,  Fabr.  Ent.  Syst.  iii.  2.  p.  42.  112  (1/93). 

Noctua  triangularis,  Uiibn.  Noct.  pi.  66.  fig.  323. 

Ophiusa  algira,  Treit.  Schmett.  v.  3. 308 ;  Guen.  Noct.  iii.  p.  270. 

Several  specimens,  coll.  Fryer. 

In  this  species  the  width  of  central  white  or  pale  grey  fascia,  the 
outline  of  dark  fascia  beyond,  and  the  spot  at  apex  are  all  subject  to 
modification.  Some  of  the  specimens  are  not  separable  from 
European  O.  algira,  others  agree  with  O.  etuposa,  Fabr. 

Yokohama,  Loochoo  (Pryer)  ;  Gensan  (Nat.  Coll.). 

334.  Ophiusa  algira,  var.  curvata,  v.  n.     (Plate  UII.  fig.  8.) 
Differs  from  the  type  in  the  outline  of  basal  patch  and  central 

fascia ;  the  former  has  a  deep  indentation  below  the  costa  and  then 
descends  straight  to  the  inner  margin,  while  the  latter  has  a  dear 
curved  exterior  margin.  The  ground-colour  of  primaries  is  more 
deeply  suffused  with  violet. 

Three  specimens,  one  of  which  is  from  Loochoo,  coll.  Pryer,  and 
the  others  were  taken  by  my  native  collector  at  Gensan  in  August 
1887. 

Although  showing  some  points  of  difference,  I  cannot  at  present 
regard  this  insect  as  specifically  distinct  from  O.  algira. 

335.  Ophiusa  ARcroTiENiA. 

Ophiusa  arctotcsnia,  Guen.  Noct.  iii.  p.  272  (1852). 
A  fine  series,  coll.  Pryer. 

I  took  examples  in  Satsuma  in  May,  and  at  Grensan  in  July. 
Varies  in  size,  tone  of  ground-colour,  and  width  of  white  fascia ;  this 
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last  is  in  one  specimen  from  Gensan  very  narrow  atid  quite  uniform 
from  costa  to  inner  margin. 

Yokohfltnaj  Loochoo  (Pryer);  Satsnme,  Genaan  {Leech);  Kiiikiang 
(Prati);  Nikko,  Silhet,  Pimjaub. 

336,   OPHtUSA  ARCUATA. 

OpkiuMQ  arcuata^  Moore,  Proc-  ZooL  Soc.  lS77i  p-  609- 
?  OphiuBa  joviana,  Ouen.  No^t*  iii.  p*  269  (IH52), 
I  took  one  example  nt  Gengan  in  July. 
Gen&an  (Leech), 

33 7 i  OpBit^dA  DtiLCii. 

Ophiusa  duicU,  Butl.  Ann.  Si  Ma^.  Nat*  Hist.  (5)  t.  p,  293 
(1878);  IIL  Typ.  Lep,  Utt.  iL  pi.  xxxiv.  fig,  5. 

A  few  specimeni,  colL  Fryer* 

I  took  a  specimen  at  Fu^an  in  June,  and  my  native  collector 
obtained  examples  at  Gen ^ an  in  July. 

Yokohama  {Jonas  and  Pryer)  j  Oiwake  (Pryer)  \  Fusan  (Leech) ; 
Gensao  (Nat.  CgIL). 

338.  Chryeorithrum  amatum. 

Catocala  amata^  Brem.  Bettr^  zur  Fauna  des  NordL  China* s, 
p.  19  ;  Lep,  Oat-Bib,  p,  60  (186^), 

Chrysoriihruin /u4icnm,  ButL  Trans.  Ent.  Soc.  1881,  p.  198. 

ChrifMorithrum  Jiifesceiifi^  Butl.  L  c, 

A  nice  series,  colL  Prytr. 

I  took  specimens  at  Gensan,  where  it  swarmed  at  sugared  tree- 
trunks  in  July. 

A  most  vanable  species  as  regards  colour  of  primaries,  which 
range  from  olive-brown  (var,  /ttscnm)  tljrough  violet-grey  (the 
type)  to  a  pale  pinkish  brown  (var,  nt/e^cejis).  The  markinj^^a  also 
vary  in  in  ten  shy  and  in  tone  of  colour,  and  the  width  of  yellow 
band  on  secondaries  is  subject  to  conoid errtble  aberration* 

Yokohaom  {Jonas);  Tokiu  (Penion);  Nikko,  Fujisan  (Pryer)  ; 
Gensan  (Leech)  ;  Hnkodate  (Nai.  CoH. ) ;  Kiukiang  {Pratt)  ; 
Amur. 

339.  Chrysorithrum  maximowiczi. 

Bolina  mammQwicsi,  Brem.  Lep.  Ost-Sib.  p*  58^  pL  i?.  figp   12 

(1864) 

Chrysonthrum  set-ice um,  Buth  Ami-  Sl  Mag.  Nat.  Hist,  (5)  i. 
|>,  )32  (1878) ;  III.  Tvp.  Lep.  Uet.  ii,  pL  xxJtiv,  fig,  4  {WIS). 

Three  specimens^  coll.  Pryer. 

Yokohama  {Jonai) ;  Oiwake,  Fujisau  (/V^er). 

340.  Lacera  procellosa. 

Laeern  procdhsa^  Butl.  Ann,  k  Mag.  Nat,  Hist.  (5)  iv,  p.  368 

(1879). 

Seven  specimens,  coll.  Pryer. 

Yokobania  (Pryer  and  Mattlei/);  Nikko  (Pryer), 
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341.  Ercheia  umbro8A« 

Ercheia  umhrosa,  Bull.  Trans.  £nt.  Soc.  1881,  p.  194. 
Four  examples,  coll.  Fryer  (no.  936,  ?gen.  ?  sp.). 
Tokio  {Fenton)  ;  Nikko,  Gifii  (Pryer). 

342.  C0CYTODE8  MODESTA. 

Catocala  modesta^  Van  der  Hoeven,  Lep.  Nouv.  pi.  vii.  figs.  8  a,  6. 

Cocytodes  immodesta,  Guen.  Noct.  iii.  p.  42  (1852). 

Arete  senica,  Feld.  Reise  Nov.  Lep.  pi.  113.  fig.  2. 

Several  specimens,  coll.  Fryer. 

The  larra  is  said  to  resemble  a  brightly  coloured  centipede 
(Fryer,  Cat.  p.  103). 

Yokohama  (Pryer)  ;  Kiukiang  (Pratt)  ;  Ceylon,  Silhet,  Sikkim, 
Nilgiri  Hills,  Solun,  Java,  Sumatra. 

343.  Lagoptera  elegans. 

Opkiuaa  elegans^  Hoeven,  Lep.  Nouv.  pi.  v.  figs.  6  a,  b. 
Lagoptera  multicolor^  Guen.  Noct.  iii.  p.  226  (1852). 
Lagoptera  elegans.  Walk.  Cat.  Lep.  Het.  xiv.  p.  1352  (1858). 
A  few  specimens,  coll.  Fryer. 
I  took  specimens  at  Fushiki  and  Gensan  in  July. 
Yokohama  (Pryer)';  Fushiki,  Gensan  (Leec^);  Kiukiang  (Pro//) ; 
Java,  Himalaya. 

344.  Catocala  nivea. 

Catocala  nivea,  Butl.  Cist.  Ent.  ii.  p.  241  (1877)  ;  111.  Typ.  Lep. 
Het.  ii.  pi.  xxxiii.  fig.  4  (1878). 

A  good  series  in  Fryer's  collection. 

I  found  the  species  very  abundant  at  Nikko  in  September. 

This  insect  is  a  conspicuous  object  as  it  rests  on  trunks  of  Crip- 
tomeria,  whereas  its  colour  and  ornamentation  would  render  it 
almost  unnoticed  if  it  rested  on  the  young  oaks,  which  are  common 
in  the  localities  where  it  occurs. 

Oiwake,  Utsunomiya  (Pryer) ;  Yokohama  (Jonas) ;  Hakodate, 
Nikko,  Yokohama  (Leech) ;  Ichang  (Pratt)  ;  Thundiani. 

345.  Catocala  lara. 

Catocala  lara,  Brem.  Bull,  de  I'Acad.  1861,  t.  iii. ;  Lep.  Ost-Sib. 
pi.  V.  fig.  13. 

A  nice  series,  coll.  Pryer. 

Yesso  (Pryer)  ;  Tokio  ;  E.  Siberia,  Askold. 

346.  Catocala  intacta,  sp.  n.     (Flate  LIIL  fig.  7.) 

Frimaries  pale  grey,  clouded  with  darker  ;  basal  line  represented 
by  a  triangular  black  spot  on  costa ;  the  basal  third,  which  is  some- 
what darker  than  other  part  of  wing,  is  limited  by  a  dark  brown 
oblique  band  extending  to  the  middle  of  wing,  from  whence  a  dark 
angulated  line  descends  vertically  to  the  inner  margin ;  outer  line 
serrated  and  elbowed  below  costa,  it  has  a  long  inward  projection  at 
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the  middle^  and  a  sharp  angulation  hefore  inner  margin  ;  reniform 
placed  m  a  dark  brown  triangle  from  costa ;  outer  third  dark  grey, 
intersected  bj  a  brownish  wavy  submarginal  line,  bordered  internally 
with  pale  grey  :  secondaries  pale  bu£f  suffused  with  ashy  black  ; 
abdominal  margin,  central  transverse  band,  and  outer  border  blackish, 
a  patch  of  pale  buff  at  outer  angle.  Under  surface  pale  buff,  outer 
border  of  primaries  black,  as  also  are  the  central  band  and  a  broad 
streak  from  its  inner  extremity  to  the  base ;  secondaries  have  narrow, 
blackish,  central  and  marginid  bands. 

Expanse  68  millim. 

Allied  to  C.  dula. 

One  specimen  taken  by  myself  at  Nagahama  in  July  1886. 

347.  CatOCALA  ACTiEA. 

Catocala  acttea^  Feld.  Reise  Not.  pi.  cxii.  %g.  22. 

Several  examples,  coll.  Pryer. 

Common  in  mainland  of  Japan  from  July  to  October. 

Tokio,  Nikko,  Fushiki,  Yokohama  (Leech)  ;  Ichang,  Kiukiang. 

348.  Catocala  sancta. 

Catocala  sancta,  Butl.  Cist«  £nt.  iii.  p.  134  (1885). 
Two  specimens,  coll.  Pryer. 
Yesso  {Pryer). 

349.  Catocala  dissimilis. 

Catocala  dUeimilie,  Brem.  Bull,  de  I'Acad.  1861,  t.  iii.  ;  Lep. 
Ost-Sib.  t.  iv.  fig.  15  (1864). 
Several  examples,  coll.  Pryer. 
I  took  specimens  commonly  at  Hakodate  in  August. 
Yesso  {Pryer)  ;  Hakodate  {Leech) ;  E.  Siberia,  Ichang. 

350.  Catocala  nupta. 

Phal,'Noctua  nupta,  Linn.  Syst.  Nat.  xii.  p.  841. 

Noctua  nupta,  Esp.  Schmett.  iv.  pi.  97.  fig.  1,  2;  Hlibn.  Noct. 
pi.  69.  fig.  300. 

Catocala  nupta,  Treit.  Schmett.  v.  337 ;  Guen.  Noct.  iii.  p.  85. 

One  example,  coll.  Pryer. 

This  species  is  recorded  by  Oberthur  from  N.  China  and  Isle  of 
Askold,  under  the  name  of  0.  nupta  var.  obscurata, 

Yesso  {Pryer) ;  N.  China,  Askold  ;  Europe. 

351.  Catocala  dula. 

Catocala  dula,  Brem.  Bull,  de  TAcad.  1861,  t.  iii. ;  Lep.  Ost-Sib. 
t.  iv.  fig.  14  (1864). 

Several  examples,  coll.  Pryer. 

I  took  a  number  of  specimens  of  this  species  at  Hakodate  in 
August,  and  Sendai  in  September. 

Yesso,  Kurile  Islands  {Pryer) ;  Hakodate,  Sendai  {Leech)  ; 
E.  Siberia. 
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352.  Catocala  electa. 

Noctua  electa,  Borkh.  Eur.  Schmett.  iv.  p.  26  (1792);  Hobn. 
Noct.  fig.  331. 

Catocala  e/ecte,Treit.  Schmett.  v.  p.  355  ;  Guen.  Noct.  iii  p.  87. 

Catocala  zalmunna,  Butl.  Cist.  Ent.  iii.  p.  241  (1877);  111.  Typ. 
Lep.  Het.  iii.  pi.  xlvii.  fig.  3  (1879). 

Several  specimens,  coll.  Pryer. 

I  took  examples  at  Gensan  in  July,  Hakodate  in  Augnst,  and 
Sendai  in  September. 

In  size  Japanese  specimens  range  from  75  millim.  to  86  millim.  in 
expanse,  giving  an  average  of  80  millim.,  whilst  European  specimens 
in  my  collection  vary  from  70  millim.  to  82  millim.,  average  77  miJlim. 
The  colour  of  primaries  varies  from  silvery  grey  through  ochreous 
grey  to  dark  grey  (Gensan  examples),  and  there  is  some  modification 
in  the  width  of  the  band  of  secondaries ;  but  altogether  there  is  really 
nothing  to  separate  C,  zalmunna,  Butl.,  from  the  European  C.  electa. 

Yokohama  {Jonas)  ;  Oiwake,  Yesso  (Pryer) ;  Hakodate,  Gensan 
{Leech) ;  Nikko,  Tokio,  Saporo. 

353.  Catocala  yolcanica. 

Catocala  volcanica,  Butl.  Cist.  Ent.  ii.  p.  244  (1877) ;  III.  Typ. 
Lep.  Het.  ii.  pi.  xxxiii.  fig.  10  (1878). 

A  fine  series,  coll.  Pryer. 

I  took  specimens  at  Fushiki  in  July,  and  Hakodate  in  September. 

Oiwake,  Yokohama  {Pryer) ;  Fushiki,  Hakodate  {Leech)  ;  Kiu- 
kiang. 

354.  Catocala  mirifica. 

Catocala  mirifica,  Butl.  Cist.  Ent.  ii.  p.  243  (1877)  ;  111.  Typ. 
Lep.  Het.  ii.  pi.  xxxiii.  fig.  7. 

A  fine  series,  coll.  Pryer,  and  I  received  four  examples  from 
Mr.  Manley. 

Yokohama  {Jonas,  Pryer,  and  Manley), 

355.  Catocala  bklla. 

Catocala  bella,  Butl.  Cist.  Ent.  ii.  p.  242  (1877);  111.  Typ.  Lep. 
Het.  iii.  pi.  xlvi.  fig.  10  (1879). 

Catocala  serenides.  Stand.  Stett.  ent.  Zeit.  1888. 
A  fine  series,  coll.  Pryer. 
Yokohama  {Jonas) ;  Chiuzenji. 

356.  Catocala  jonasii. 

Catocala  jonasii,  Butl.  Cist.  Ent.  ii.  p.  242  (1877);  111.  Typ. 
Lep.  Het.  ii.  pi.  xxxiii.  fig.  6. 

A  nice  series,  coll.  Pryer. 

I  took  examples  at  Fushiki  and  Tsuruga  in  July,  and  Nikko  in 
September. 

Yokohama  {Jonas  and  Pryer) ;  Fushiki,  Tsuruga,  Nikko  (Leech). 
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357*  Catqcala  okiphale. 

Catoeaia  omphuie^  BatL  Trans,  Eiitp  Soc.  1381,  p.  195. 

Four  specimens,  colU  Pryer. 

Tokio  {Fenton)  ;   Yesao  {Pryer). 

358,  CaTOCALA   HVltEKEA. 

^Nbctua  hym&nea,  ScliiflF,  S.  V,  p,  91  ;  Esp,  Schmett.  iv.  pL  106* 
fig.  I  ;  Hubti.  Noct,  pL  73.  fig.  340, 

Noclua  posthnma^  Iluba.  Noct.  pi,  113.  figs.  526,  527, 

Catocala  hjmenea^  Treit.  Schmett.  v.  p,  3/3  ;  GueD,  Noct.  iii, 
p.  105p 

I  took  two  examples  at  Gensan  in  Julj. 

G-ensan  {Leech)  ;  South  and  East  Europe. 

359,  Catocala  fuella,  sp.  n.     (Plate  LI  11.  fig,  5«> 

Primaries  greyish  brown  ;  a  black  abbreviated  basnl  line  and  in- 
dented inner  line ;  the  outer  line  is  also  black  ;  this  last  starts  from 
the  coiita  in  an  oblique  direction  towards  outer  margin,  then  curves 
inwards  and  upwards  to  the  median  nerve^  which  it  traccrsca  for  a 
short  distance,  then  descends  to  the  inner  margin  making  one  sharp 
angle  in  its  course ;  a  dark  wavy  submarginal  tine  and  a  series  of 
dark  marginal  Innnles ;  stigmata  indistinct :  secondaries  pale  yel- 
lowish orange,  with  broad  blackish  outer  margin  and  a  da^^h  of  the 
ground-colour  at  outer  angle ;  central  band  interrupted  before  the 
costa.  Under  surface  pale  yellowigh  orange;  blackish  central  line 
and  outer  border  to  all  the  wings  ;  the  outer  angle  oP  secondaries  is 
tipped  with  orange.     Abdomen  grey,  tinged  with  tawny  beneath* 

Expanse  50  millim. 

One  example  taken  by  myself  at  Gensan  in  July  1886< 

360,  CaTDCALA  ESTHER, 

CatQcala  esther,  Bntl.Cist.  Ent.  ii.  p,  243  (18;7);  HI.  Typ,  Lep, 
Het.  ii.  pi.  xxxiii.  fig.  9  (1878), 

Several  examples,  coll*  Pryer. 

I  took  specimens  at  various  locaUties  in  Japan  and  at  Gensan  in 
the  Corea  m  July, 

Yokohama  {Jonas  and  Prefer) ;  Shimonoseki,  Ten  ruga,  Naga- 
hama«  Gensan  {Leech) ;  Toklo,  Cbekiang,  Kinkiang, 

36  L  Catocala  ella. 

Catocala  ella,  Butl,  Cist.  Ent.  ii.  p<  242  (]88;);  111,  Typ.  Lep, 
Het.  ii,  pL  xxxiii.  ^g.  5  (1878). 

A  fine  series,  coll,  Pryer, 

I  took  a  fine  scries  at  Hakodate  in  August, 

The  black  bands  of  secondaries  are  subject  to  considerable  Tariation ; 
in  some  examples  almost  the  entire  wiog  is  suffused  with  black. 

Yokohama  {Jonas,  Manl^^  and  Pryer)  %  Yesso  {Pryer)  ;  Hako- 
date {Leech), 
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362.  CATOC;iLA  SEPARANS^  sp,  B.      (Plate  LIII.  iig.  (j.) 

Allied  ta  0.  dupiieataf  but  the  black  outer  line  Is  more  stn)iigl| 
angulati't]  and  produced  below  the  costa,  and  the  tooth-like  projeetioa 
abuve  the  iimer  margin  h  of  greater  kngtb*  Tiiere  ii  aUo  a  coq- 
spieuous  ^hite  spot  outlined  in  black  below  the  reniforrn*  On  tbe 
secondaries  the  central  black  transverie  baud  is  curred  instead  of 
angulated,  and  la  interrupted  before  reaching  the  external  inargia; 
the  black  marginal  border  is  scalloped  on  its  iutemal  edge.  Aa- 
tcnnse  two  thirds  the  length  of  primaries* 

Expanse  57  milhm- 

I  look  a  specimen  at  Nagahama  and  one  at  Fushikl  in  Julj, 

363.  Catocala  dupi^icata* 

Cat&cala  duplkata^  ButL  Cist,  Ent-  iti,  p,  135  (1885). 
One  example,  coll.  Pryer,  without  exact  localitj. 

364.  Catocai^a  fr^gnax. 

Outocala  prtvgna.v.  Walk.  Cat.  Lep.  Het.  xiii.  p.   1213  (lS57)r] 
Bud.  IlL  Tvp,  Lep-  Oet.  pi  xki.  fig.  11  (1879). 
I  took  two  examples  at  Gensan  iu  July, 
North  China  {^Fhrtuney  ;  Gensan  {Leech). 

365.  Catocala  connexa. 

Caioeaia  connexa.  Bull.  Trans ,  Ent.  Soc.  188 It  p«  196.  no.  84. 
Caiocaia  nuliila.  But!.  /.  c*  no.  85. 
Several  specimens,  colh  Pryer. 
I  took  examples  commonly  at  Hakodate  in  August  and  s  («*  1 
Semlai  in  September,      The  specimens  vary  in  coloration  of 

Srimaries  from  pale  silyery  grey,  through  ochreous  grey  i*ith  ***^'' 
efi  lied  transverse  lines  and  marking.%  to  an  almost  unicalorous  ^rt 
ashy  grey.  In  one  ocbreous-grey  example  from  Hakodate  the  ^^ 
between  the  central  transverse  lines  is  filled  up  with  blnckUh  farming 
a  broad  fascia. 

Tokio  (Fenton)  ;  Oiwake  (Piyer);  Hakodate,  Sendai  (If««A). 

366.  Catocala  fahanyhfha. 

PhaL-Noctua  paramjmpha^  Linn*  Syst*  Nat,  xii,  p.  842, 

Caiocaia  xarippe,  ButL  Cist,  Ent.  ii,  p.  243  (187?);  lit.  Tvp- 
Lep.  Her.  ii.  pi.  xxxiii.  fig,  8, 

Sevpral  examples,  coll,  Pryer,  unnamed. 

I  took  specimens  at  Tsuruga,  Nagahama,  Seudai,  Yokohama,  «n« 
Gensan,  Japanese  speeimeus  are  larger  than  examples  from  Eufujiet 
but  do  not  differ  in  any  other  particular. 

Hakodate  {fFhilel^}. 


367.  Reuigia  archesu. 

PhaL-Noctua  archegia.  Cram. 
figs.  F,  G, 


Pap.  Exot.  iii.  p.  145,  pi  i 
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PhaL-Noctua  virhi&i  Cmm.  /,  e*  p«  146|  fig,  H, 

Remi^ia  archesia,  Guen,  Noct.  p.  318* 

A  nice  series,  colL  Fryer- 

I  touk  examples  at  Fooehau  in  April,  and  Mr*  Smith  met  with 
it  at  Qakoae  in  August.  My  native  collector  also  obtained  it  at 
Ningpo  ill  June  and  Geusan  in  July. 

Yokohama  (Pryiff) ;  Fooehau  (Le*cA);  Hakone  (^^mi'M);  Ningpo, 
Geui^an  (Nat.  Cull,) ;  Punjaub,  N«  Indiai  CeyloOj  Java,  Sierra 
Leone^  N.  China, 


368.    KeMIGIA  ANN  ETTA. 

Retmgia  annettu.  Bull.  Ann. 


Hist,  (5)  i.  p.  293 


I 


Sl   Mag.  Nat, 
(1878) ;  III  Tjp.  Lep.  Het.  ii.  ph  %%\\y.  fig. 

Several  specimens^  coll.  Pryer, 

I  took  examples  at  Ningpo  in  April  tn  Satsuma,  and  at  NagaBaki 
in  MaYj  and  at  Tauruga,  Fushiki,  and  Gensan  in  July, 

Yokohama  (Jbwa J  and  Pri/CT")  ;  Hakodate  (fFMuly)  *f  Satsuma, 
Nftpsaki,  Tiuruga,  Fushiki,  Gensao^  Niiigpo  (^Leech)  ;  Formosa, 
N.  India. 

369.  Remigia  nigrisigna,  sp.  lu    (Ptate  LIE.  fig*  5«) 

Primaries  greyiah  browQj  faintly  tinged  with  pinkish ;  haaal  line 
represented  by  a  spot  on  costa  and  one  below  it ;  inner  line  dark 
brown,  preceded  by  a  black  spot  above  inner  margin ;  central  Line 
wavy  and  indistinct  j  outer  line  curves  from  costa  and  akirting  the 
indented  estternal  edge  of  a  dark  patch  following  the  remform  con- 
tltiues  a  wavj  course  to  the  1st  median  nervule,  when  it  curves  inwards 
and  upwards  to  the  2nd  median,  then  recurves  to  a  point  further 
inwards  on  the  1  st  median ;  from  thence  it  descends  in  a  graceful 
sweep  to  the  inner  margin ;  submarginal  pale,  denticulated,  shaded 
on  each  side  with  darker :  secondaries  grey-brown,  central  trans- 
verse line  and  marginal  border  darker,  the  latter  intersected  by  a 
line  of  the  ground-colour.  Under  surface  grey  ;  basal  half  of  pri- 
maries  suffused  with  fuscous  ;  central  line,  apot^  and  a  broad  border 
on  outer  margin  fuscous,  the  latter  intersected  by  a  transverse  band 
of  ground-colour. 

Expanse  40  millim. 

One  apecimen  taken  by  myself  in  Satsuma,  May  1886. 

There  is  an  unnamed  example  of  this  species  from  Formosa  in 
coll.  Moore, 

3r0.    A^AZIA  UBSURIEXSIS. 

Remigia  ussurienHs,  Brem,  Lep.  Ost-Sib.  p,  61,  pi,  v*  fig.  19 
(1S64). 

A£azia  unduUgtra,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  293 
(187S) ;  III  Typ,  Lep.  Het  ii.  pi,  xxiiv.  fig.  8  (1878). 

A  few  specimens,  coll.  Pryer, 

Mr.  Pryer  in  his  *  Catalogue  of  the  Lepidoptera  of  Japan,'  p.  103, 
sajs: — **  Azazia  unduUgcra  I  believe  to  be  a  Pyralis*' 
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I  took  examples  at  Na^^asaki  in  Jane  ;  at  Shimonoeeki,  Fusbiki, 
Tsuruga  in  July,  and  at  Hakodate  and  Hakone  in  August. 

Yokohama  (Pryer  and  Jonoi) ;  Nagasaki,  Shimonoseki,  Fushiki, 
Tsuruga,  Hakodate,  Hakone  (Leech) ;  Tokio>  Ussuri. 

371.  EUCLIDIA  GLYPH  ICA. 

PhaL'Noctua  gfyphica,  Linn.  Sjst.  Nat.  x.  p.  510;  Faan.  Snee. 
p.  1161. 

Noctua  glyphiea^  Esp.  Schmett.  iv.  pi.  89.  fig.  2 ;  Hubn.  Noct 
fig.  347. 

Euciidia  glyphica,  Treit.  Schmett.  v.  3.  390 ;  Guen.  Noct.  iii. 
p.  293. 

Euciidia  consors,  Batl.  Ann.  &  Mag.  Nat.  Hist.  (5)  i.  p.  293 
(1878);  111.  Typ.  Lep.  Het.  ii.  pi.  xxxiv.  fig.  6  (1878). 

A  few  specimens,  coll.  Pryer. 

Yokohama  (Jones) ;  Oiwake,  Yesso  (Pryer), 

372.  Pblamia  electaria. 

Doryodes  electaria,  Brem.  Lep.  Ost-Sib.  p.  84,  pi.  vii.  fig.  12. 
Pelamia  electaria.  Stand.  Cat.  Lep.  Eur.  p.  135. 
Five  specimens,  coll.  Pryer. 
Yesso,  Oiwake,  Amur. 

373.  Zethes  musculus. 

Zethes  museulus,  M6n.  Bull.  Acad.  Pet.  iii.  p.  110. 

Several  specimens,  coll.  Pryer. 

I  took  examples  at  Gensan  in  July. 

Yokohama,  Oiwake  (Pryer)  ;  Gensan  (Leech)  ;  Amur. 

374.  PSIMAOA  CINBRACEA. 

Psimada  cineracea,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  27,  pL  xlvii 
fig.  4  (1879). 

A  few  specimens  among  Mr.  Fryer's  duplicate  Deltoids. 
Yokohama  (Jones), 

375.  Trotosema  sordidum. 

Trotosema  sordidum,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv. 
p.  449(1879). 

Yokohama  (Pryer), 

376.  Platyja  nubiferalis. 

Platyja  nubiferalis.  Leech,  Entom.  xxii.  p.  64,  pL  ii.  fig.  8(1889). 
I  took  specimens  in  Satsuma  and  at  Nagasaki  in  June. 
Satsuma,  Nagasaki  (Leech)  ;  Kiukiang  (Pratt). 

^77'  Capnodes  cremata. 

Capnodes  cremata,  Butl.  Ann.  &  Mag.  Nat  Hist.  (5)  i.  p.  295 
(1878) ;  111.  Typ.  Lep.  Het.  ii.  pi.  xxxiv.  fig.  10  (1878). 
I  took  specimens  at  Gensan  in  July  and  Hakodate  in  August. 
Yokohama  (Jonas) ;  Hakodate,  Gensan  (Leech). 
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378.  Capnodks  cinerea. 
Cuqpmodescinerea^  Butl. 

One  example  taken  by  my  native  collector  at  Hakodate  in  June 
or  July  1887, 

Hakodate  {Nat.  OolL). 

379.  Capnodes  gensanalis. 

drpiiodes  gensanalis.  Leech,  Eatom.  xxii.  p.  63,  pi.  ii.  fig.  9 
(1889). 

One  specimen  taken  by  myself  at  Gensan  in  July  1886. 
Glensan  (Leech). 

380.  Capnodes  curvipalpis. 

Capnodes  curvipalpis,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  369 
(1879). 

I  took  examples  at  Tsuruga  and  Gensan  in  July. 
Yokohama  (Pryer). 

381.  BiTHIASA  notigera. 

Bithiasa  notigera^  Butl.  Ann.  <&  Mag.  Nat.  Hist.  (5)  iv.  p.  369 

Yokohama  {Pryer). 

382.  Mbstleta  lutefascialis. 

Mestleta  lutefascialis.  Leech,  Entom.  xxii.  p.  65,  pi.  ii.  fig.  15 
(1889). 

I  took  a  male  specimen  in  Satsuma,  May  1886. 
Satanma  {Leech). 

383.  MaDOPA  8ALICALIS. 

Pyralis  saUcalis,  Fabr.  Syst.  Ent,  iii.  369  ;  Hiibn.  Pyral.  fig.  3. 

Madopa  saliealisy  Steph.  Cat.  Brit.  Ins.  ii.  p.  159;  Guen.  Delt. 
p.  22. 

Calohochyla  salicalis,  Hiibn.  Verz.  Schmett.  p.  344  ;  Steph.  111. 
Brit.  Ent.,  Haust.  iv.  p.  18. 

Amblygoes  cinerea^  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  69,  pi.  Iviii. 
fig.  1  (1879). 

Several  specimens,  coll.  Pryer. 

I  took  this  species  in  Satsurna  in  May,  at  Hakodate  in  August, 
and  at  Oensan  in  July. 

Yokohama  (Jonas  and  Pryer)  ;  Satsurna,  Hakodate,  Gensan 
{Leech)  \  Europe. 

384.  Madopa  flavomacula. 

Mailopajlavomacula,  Oberth.  Etud.  d'Ent.  v.  p.  87,  pi.  iv.  fig.  5 
(1880). 

I  took  examples  at  Ningpo  in  April,  in  Satsurna  in  May,  at  Naga- 
saki and  Gensan  in  June. 

Satsurna,  Nagasaki,  Gensan,  Ningpo  {Leech)  ;  Askold,  Amur. 

37* 
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385.  DiCHROMIA  CLARIPENNI8. 

Dichromia  claripennis,  Butl.  111.  Typ.  Lep.  Het.  ii.  p.   54,  pi. 
xxxviii.  fig.2  (1878). 
One  example,  coll.  Pryer. 

I  took  a  specimen  at  M  ingpo  in  April,  and  one  at  GFensan  in  Julj. 
Yokohama  (Jonas,  1  Pryer) ;  Ningpo,  Gknsan  {Leech). 

386.  Dichromia  amica. 
Dichromia  amica,  Butl.  /.  c.  p.  55,  fig.  3. 

I  obtained  specimens  at  Nagasaki  in  May,  Hakodate  in  June, 
Fushiki  in  July,  and  my  native  collector  took  the  species  at  Grensan 
in  July. 

Yokohama  (Jonas);  Hakodate  (Whitely  and  Leech)  ;  Nagasaki, 
Fushiki  (Leech)  ;  Gensan  (Nat.  Coll.). 

387.  Hypena  rhombalis. 

Hypena  rhombalis,  Guen.  Delt.  p.  .33  (1854). 

I  took  specimens  at  Hakodate  in  August  and  at  Ningpo  in  April. 

Hakodate,  Ningpo  (Leech) ;  Central  India. 

388.  Hypena  fontis. 

Hypena  faniis,  Thunb.  Mus.  Nat.  p.  72,  fig.  5  (1788). 

Crambus  crassalis,  Fabr.  Ent.  Syst.  p.  222  (1794). 

Pyralis  achaialis,  Hiibn.  Pyral.  pi.  2.  fig.  12,  pi.  27.  fig.  172. 

I^fralis  ierriculaUs,  Hiibn.  /.  c.  pi.  25.  fig.  163. 

Bomolochra  crassalis,  Treit.  Schmett.  vii.  p.  24  ;  Guen.  Delt.  p.  33. 

Hypena  giUa,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  60,  pi.  Ui.  fig.  I 
(1879). 

A  fine  series  taken  by  myself  in  Satsuma  in  May  and  at  Gensan 
in  June. 

389.  Hypena  squalida. 

Hypena  squalida,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  60,  pi.  Ivi.  fig.  2 
(1879). 

Probably  a  form  of  Bomolochra  fontis. 
Yokohama  (Jonas). 

390.  Hypena  ella. 

Hypena  ella,  ButL  111.  Typ.  Lep.  Het.  ii.  p.  55,  pi.  xxxviii.  fig.  5 
(1878). 

I  took  specimens  at  Nagasaki  in  May. 
Yokohama  (Jonas) ;  Nagasaki  (Leech). 

391.  Hypena  indicatalis. 

Hypena  indicatalis.  Walk.  Cat.  Lep.  Het.  xvi.  p.  61  (1858). 

I  took  specimens  in  Satsuma  and  at  Nagasaki  in  May,  and  my 
native  collector  obtained  the  species  at  Gensan  in  July. 

Nagasaki,  Satsuma  (Leech)  ;  Gensan  (Nat.  Coll.) ;  Loochoo  (eoU. 
Pryer);  Sarawak,  Borneo. 
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^92»    HyPENA    RlVtJl.l6£RA> 

Hijpena  rhuligera^  BulU  Trans.  EriL  Soc.  1881,  p.  579. 
"  Allied  to  Indian   H.  iaeesmiis,  Walk." 
Tokio  (Fetaon). 

393.  HtPENA  gATSUMAl.li, 

Hijpena  Mat sumalUi  Le€ch,  Entom.  xxii*  p.  62,  pi.  ii>  fig,  13  (1889). 
I  took  fire  specimens  in  Satsuma,  May  1885. 
Satsutna  {Leech). 

394.  HyPENA  6TIGIANA. 

Hypena  Mtigiunu^  ButU  111*  Tjp*  Lep.  Het.  ti.  p.  55,  pi,  ^cxxTiil. 

fig.  6  (1878). 

Three  examples,  cnlli  Pryer. 

I  took  specimens  at  Nagnsaki  In  May,  HakiidatCj  June,  July,  and 
August,  and  my  native  col  lector  met  with  ibis  species  at  Gensan 
in  July, 

Yokohama  (Jonai)  ;  Hakodate,  Nagasaki  {Leech) ;  Gensan  {Nat, 

395.  HypENA  BELINDA* 

Hifpena  helinda^  Butl.  IlL  Typ.  Lep.  Het.  ili.  p,  61^  pL  lid.  fig.  3 
(1879). 

Four  specimens,  eolL  Pryer, 

I  obtained  examples  at  Fusliiki  in  July,  Nikko  in  September, 
and  Oiwake  in  October^  whilst  my  native  collector  took  it  at  Nagasaki 
in  June,  and  Gensan  in  July. 

Yokohama  (Jonas)  ;  Pusliiki,  Nikko,  Oiwake  {Leech) ;  Nagasaki 
and  Gensan  {Nat.  €olL). 

396*  Hypena  ALBOPUNCTALI8,  8p>  n.  (Plate  LIL  fig-  10.) 

iS .  Primariea  olive-brown  with  a  purple  tinge^  strongest  towarda 
ape^  ;  central  fourth  dark  olive-brown,  bounded  on  its  inner  edge  by 
a  darker  angulated  and  indented  hne,  its  external  edge  limited  by  a 
Tiolet'grey  bordered  dark  tdsiuoate  line  ;  submarginal  line  indicated 
by  an  irregular  aeries  of  black  white-edged  dots,  larger  towards  the 
costa^  outer  marginal  line  formed  of  black  triangular  dots  placed  at 
the  extremities  of  the  nervules ;  a  pear-shaped  while  discal  spot 
narrowly  edged  with  blackish  and  a  few  dark  dashes  on  tlie  costa 
beyond  the  exterior  line:  secondaries  fuscous  brown,  central  spot 
darker.  Under  surface  pale  grey-brown  ;  primaries  clouded  with 
ochreoug  on  costal  and  outer  margins ;  central  line  darker,  visible 
on  the  costa  only,  where  it  is  bordered  externally  with  pale  brown, 
beyond  and  nearer  the  apex  ii  a  round  black  spot ;  secondaries, 
central  line  black,  two  transverse  fuscous  lines,  marginal  line  blnck 
aud  interrupted  except  at  anal  angle^  where  it  is  entire  and  distinct. 

Expanse  34  millim. 

One  specimen  taken  by  my  native  collector  at  Gensan  in  July 
1886, 
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In  sttuctnre  tVis  species  agrpes  well  with  ff*  mandatath^WdDt.,^^ 
Ceylon,  but  it  differs  iherefrom  in  colour  and  m&rking,  tUc  wliite 
discdl  spot  being  a  very  oonspicuoua  fefitnre.  From  H.  iiipum, 
B«lL,  which  it  resembles  superficially,  it  is  easilj  separable  b^  ih 
very  different  palpi. 


397.  Hypena  obesaxis. 

Pyralh  crassafh,  Hiibn.  Pvral*  pL  2. 
ffyp^na  olte^alU^  Treit.  Schmett*  vii. 


%' 


8, 
Guen^ 


Delt.  p 
62,  pL  ? 


28. 


%20 


ffi^pena  iripunciaiisj   Brem,   Lep.  Ost-Sib*   p 

A  long  ai^d  most  variable  series.      The  specimens  ^ere  lak«ii 
by  myself  in  Sfttsuma  in  May  and  Gensan  in  June. 
Satsuma^  Gensan  {Leech)* 

398*  Hypena  rostealis. 

PyraNs  rorirafi^,  Linn.  Syst.  Nat.  %.  p,  533  j  Faun.  Suec.  pJatJ- 
lyralh  rosiralis,  Hubn.  Pyral  fig.  ID,  191,  394. 
Hypena  rastralis.Tmt  Sehmett.  vii.  29  ;  Steph.  111.  Hiustpif* 
p.  12;  Guen.  Delt.  p,3K 

I  took  one  example  of  this  species  at  Hakodate  iu  August. 
Hakodate  (Leech) ;  Europe. 

31^9.  Hypeka  kengkalis. 

Hypena  ktngkulis,  Brem.  Lep,  Ost-Sib*  p.  63,  pL  r.  fig.  21  (1^^^)* 

Several,  coll.  Pryer, 

I  took  examples  at  Nagasaki  in  June,  Hakodate  in  August,  und 
at  Oiwake  in  October, 

Yokohama  ?  (Pryer) ;  Nagasaki,  Hakodate,  Oiwake  (Z«6*)* 
Amur. 


1 


400.  Hypena  siutLALts,  sp.  o.     (Plate  Lll,  fig.  2.) 

(J  -  Primaries  greyish,  sparingly  sprinkled  with  blackiih  a- 


traversed  from  near  apex  to  middle  of  inner  margin  by  a  bfO«oi 
line,  which  is  edged  externally  with  paler  ;  the  area  witbin  tb>f  ""^ 
is  tinged  with  ochreouSj  and  that  beyond  the  line  with  Tiwe*** 
orbicular  stigma  white,  punctirurm,  with  a  few  black  stales  on  ^^^ 
internal  edge ;  reniforni  linear,  pale  with  a  black  dot  at  eitli  ei- 
tremity;  dark  but  indistinrt  basal  line  runs  obliquely  from  L"09t» 
to  below  orbicular,  where  it  turns  sbarjily  inwards  and  dowowtrost^ 
inner  mar|>in  ;  subniarginal  line,  composed  of  black  diits,  starli  fro"' 
apex  and  terminates  in  two  large  &pot^  on  the  inner  margia;  f^oge* 
brown ;  secondariea  pale  brown,  central  spot  darker ;  fringe  Py 
at  the  base  and  preceded  by  a  dark  brown  line.  Under  surface  p»l« 
fuscous  brown,  central  upol  on  primaries  darker^. 

Expanse  38  millim. 

I  took  three  male  specimens  at  Oiwake  in  October  18S6|  ioainy 
native  collector  obtained  one  example  of  tbe  same  sex  at  Ntl^»  ^'^ 
September  of  the  same  year. 
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Closely  allied  to  H,  kengkalis^  Brem.,  but  tlie  orbicular  is  white, 
therenirorm  ill  defined,  and  the  transverse  line  commences  at  the  apex 
in  JJ.  nmUalU. 

401.  Hypena  vioens. 

Hypena  vigensj  Botl.  111.  l^p.  Lep.  Het.  ii.  p.  55,  pL  xxxviii. 
8g.  4  (1878). 
Hypetui  ineurvata,  Moore,  Descr.  Ind.  Lep.  Atk.  ii.  p.  189  (1882). 
Seferal  examples,  coll.  Pryer,  without  exact  locality. 
A  Variable  species  allied  to  H,  abductalis. 
Yokohama  (Jonas  ?,  Pryer) ;  Khasi  Hills. 

402.  Hypena  columbaris. 

Sypena  eolumbaris,  Butl.  111.  Typ.  Lep.  Het.  ii.  p.  55,  pi.  xxxviii. 
fig.  7  (1878). 

I  took  specimens  at  Fusan  in  June,  and  Oensan  in  July. 
Yokohama  (Jonas) ;  Fusan,  Gensan  (Leech). 

403.  Hypena  minna. 

Hypena  minna,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  59,  pi.  Iv.  fig. 
12(1879). 

A  few  specimens,  coll.  Pryer. 

Mj  native  collector  took  this  species  at  Gensan  in  July. 

Yokohama  (Jonas)  ;  Gensan  (Nat.  Coll.) ;  Loochoo  (Pryer)  ; 
Ichang  (Pratt). 

404.  Hypena  tatorhina. 

Hypena  tatorhina,   Butl.  111.  Typ.  Lep.  Het.  iiL  p.  60,  pi.    Iv. 
fig.  13  (1879). 
Yokohama  (Jonas)  ;  Hakodate  (Whitehj)  ;  Kulu. 
Mr.  Butler  says,  '*  Closely  allied  to  H.  proboscidalis.** 

405.  Hypena  subcyanea. 

Hypena  subcyanea,  Butl.  Proc.  Zool.  Soc.   1880,  p.  681. 

Hypena  subviolacea,  Butl. 

Some  specimens,  coll.  Pryer. 

Mt  native  collector  met  with  examjjles  at  Gensan  in  July,  and 
I  took,  others  at  Foochau  in  April. 

Yokohama?  (Pryer),  Gensan  (Nat.  Coll.);  Foochau  (LeecA) ; 
Formosa. 

406.  Hypena  rusticalis. 

Hypena  rusticalis,  Leech,  Entom.  xxii.  p.  63,  pi.  ii.  fig.  12 
[1889). 

One  male  specimen  taken  by  myself  at  Hakodate,  August 
1886. 

Hakodate  (Leech). 
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407.  HtFENA  COREALI8. 

Mypena  coreaHSi  Leech,  Entoin.  xxii.  p.  62,  pi.  ii.  fig.  I  (1889). 
Two  specimms  taken  by  myself  at  GrensaD  in  July  1886. 
Gensan  (Leeek). 

408.  Naxia  coreana,  sp.  n.    (Plate  LII.  fig.  11.) 

$  .  Primaries  brownish  grey  tinged  with  violet,  basal  third  dark 
chocolate-brown  ;  outer  line  angulated,  blackish,  edged  below  the 
costa  with  grey  ;  submarginal  line  pale  grey,  indistinct,  followed  bj 
two  apical  blackbh  spots,  secondaries  blackish  brown,  with  two 
darker  pale-edged  transverse  lines ;  fringes  paler  at  the  tips.  Under 
surface  fuliginous  brown ;  primaries  with  two  darker  pale-edged 
transverse  bands ;  secondaries  with  a  dark  central  line  and  an  indis- 
tinct pale-edged  submargiual  line.     Fringes  of  all  the  wings  pale. 

Expanse  32  mUlim. 

Three  specimens  taken  by  myself  at  Gensan  in  June  and  July 
1886. 

409.  GiSIRA  SIGNATA. 

Gisira  signata,  Butl.  111.  Typ.  Lep.  Het.  iiLp.61,pl.  hi.  fig.  4 
(1879). 

I  took  examples  at  Gensan  in  July. 
Yokohama  (Jonas)  ;  Gensan  (Leech). 

410.  HORMISA  CRAMBOIDES. 

Horvnsa  cramboides,  Butl.  III.  Typ.  Lep.  Het.  iii.  p.  62,  pi.  Ivi. 
fig.  6  (1879). 
Several  specimens,  coll.  Pryer. 

My  native  collector  obtained  specimens  at  Nagasaki  in  June. 
Yokohama  (Jonas  and  Pryer). 

411.  HORMISA  MOROSA. 

Hormisa  morosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iii.  p.  446. 

A  few  specimens,  colh  Pryer, 

I  took  examples  at  Shimonoseki  in  July  and  at  Hakone  in 
August.     My  native  collector  obtained  some  at  Nagasaki  in  June. 

Yokohama  (Jonas);  Shimonoseki,  Hakone  (Leech);  Nagasaki 
(Nai.  Coll.). 

412.  HORMISA  CALAMINA. 

Hormisa  calamina^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iii.  p.  446. 

One  example,  coll.  Pryer. 

I  took  a  specimen  at  Nagasaki  in  June. 

Yokohama  ?  (Pryer)  ;  Nagasaki  (Leech). 

413.  RiVULA  SUBROSEA. 

Rimla  subrosea,  Butl.  Trans.  Ent.  Soc.  1881,  p.  580. 
Tokio  (Fenton). 
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414.  RlYXILA  8ERICBALI8. 

PyralU  sericealis.  Scop.  Ent.  Carn.  p.  242  (1763) ;  Hiibn.  Pyral. 
fig.  56  ;  Treit.  Schmett  vii.  125. 

Bwula  sericealis^  Dup.  L^p.  p.  145,  pi.  219.  figs.  4,  5 ;  Gaeo. 
Delt  p.  48. 

A  few  specimeDS,  coll.  Pryer. 

I  took  this  species  at  Nagasaki  in  May  and  Gensau  in  June. 

Nagasaki,  Gensan  (Leech)  ;  Ichang  and  Chang  Yang  (Prati)  ; 
Europe. 

415.  Gabala  argbntata. 

Gabala  argeniata,  Butl.  111.  Typ.  Lep.  Uet.  ii.  p.  56,  pi.  xxxix. 
fig.  3  (1878.) 

Several,  coll.  Pryer. 

I  obtained  examples  in  Satsuma  in  May,  at  Nagasaki  in  May 
and  June,  and  at  Fushiki  in  July.  My  native  collector  took  some 
at  Gensan  in  August. 

Yokohama  (Jonas) ;  Satsuma,  Nagasaki,  Fushiki  (Leech)  ;  Gensan 
(Nat.  Coll.). 

416.  Pbchypogon  barbalis. 

Phal.'Geometra  barbalis,  Clerck,  Icones,  v.  fig.  3  (1759) ;  Linn. 
Faun.  Suec.  p.  350  (1761). 

Pyralis  pectitalU,  Hubn.  Pyral.  pi.  19.  fig.  122. 

Paracolax  barbalis,  Hiibn.  Verz.  Schmett.  p.  344.  n.  3295. 

Herminia  barbalis,  Treit.  Schmett.  vii.  5;  Guen.  Delt.  p.  56. 

Pechipogon  barbalis,  Steph.  III.  Brit.  Haust.  iv.  15. 

Two  specimens  taken  by  my  native  collector  at  Hakodate  in  Jane 
or  July. 

Hakodate  (Nat.  Coll.)  ;  Europe. 

417.  Zanclognatha  grisealis. 

Pyralis  grisealis,  Hiibn.  Pyral.  fig.  4. 

Eerminia  grisealis,  Treit.  Schmett.  vii.  9  ;  Dup.  L^p.  viii.  p.  23, 
pi.  211.  fig.  4;  Guen.  Delt.  p.  59. 

Phaltena  nemoralis,  Fabr.  Ent.  Syst.  p.  642. 

Parocoias  grisealis,  Hiibn.  Verz.  Schmett.  p.  244.  n.  3297. 

Paracolax  nemoralis,  Steph.  111.  Brit.  Haust.  p.  16. 

My  native  collector  took  one  example  at  Hakodate  in  July. 

Hakodate  (Nat.  Coll.) ;  Europe. 

418.  Zanclognatha  trilinealis. 

Herminia  trilinealis,  Brem.  Lep.  Ost-Sib.  p.  64,  pi.  v.  fig.  2(1864). 
Several  examples,  coll.  Pryer. 

Specimens  were  taken  by  myself  in  Satsuma  in  May  and  at 
Nagasaki  in  June. 

Satsuma,  Nagasaki  (Le^c^);  Amur. 
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^19.  Zanclognatba  tarsicrinalis. 

Hermima  iarsicrinnlis^  Knocb,  Beitr,  iu  p.  75 j  pU  w*  figf,  1-12; 

Trcit.  Schmelt.  vii.  13  ^  Guen.  Delt,  p.  57. 

Herminia  arenoia^  Butl.  111.  Typ.  Lep.  Het»  ii.  p*  56|  pL  xxxm. 
%  8(1878). 

Several,  colL  Pryer, 

I  took  specimens  at  Na^asalti  in  Mny  ftn<l  Gensan  in  June.  Mv 
native  collector  obtained  others  at  Hakodate  in  Jime  f>r  Julr* 

Yokohama  (Jonas)  ;  Kagasal^i,  Gensan  {Leech) ;  Hakodate  (AV, 
CM.)* 

420»  Zancloopiatha  fumoba* 

Herminia  fumma.  But  I*  IIL  Typ.  Lep,  Het*  iii*  p.  62,  pi*  Irl 

%,  8  (1879). 

Zanciognutha  assimilis^  Staud.  Stett  ent*  Zeit*  1366. 

Several  examples,  coll.  Pryer* 

I  took  specimens  in  Satiiima  in  May  and  at  Nagasaki  in  June. 

Yokohama  {Jonas  and  Pr}f€r)\  Satsuma,  Nagasaki  {Leech) \ 
Wladiwoslok* 

421.  Zanclognatba  tarsi  fen  n  a  lis. 

Herminia  tarsipennalisj  Treit.  Sclimett.  3t.35  ;  Gnen.  Delt*  p. 511* 
Pyre/w  itirsimnafiSf  Hiibn.  Fyral.  fig*  5. 
I  took  specimens  in  Satsuma  in  May,  at  Nagasaki  and  Fusan  h 
Jane,  and  at  Gensao  iu  July. 

Satsuma,  Nagasaki,  Fuaan,  Gensan  (Leech) ;  Amur ;  Europe* 

422.  Zanclognatha  linealis. 

Zanchffnatha  lineuUs^  Leech,  Entom.  xm*  p.  63^  pi.  ii.  Gg.  4  (1889)* 
I  took  a  male  specimen  in  Satsuma  and  a  female  example  a^ 
Nagasaki,  May  1886. 

taatsuma,  Nagasaki  (Leech)^ 

423.  Zanclognatba  stramentacealis. 
Herminia  stramentacealis,  Brem.  Lep,  Oat -Sib.  p.  64  (Mirame 

/ff/r,iXpl.v.  fig.  22(1864)* 
Atnur^  Yokohama?  (Pr^er). 

424.  Herminia  derivalis* 

Fijruli9  (lerivalis,  Hiibn.  Pyral*  pK  3.  fig.  19. 

Herminia  derivaUs,  Treit.  Scbraett.  vii.  1  \  Dup 
fig.  5 ;  Gueu.  Delt-  p*  55, 

A  few,  coll.  Fryer. 

I  took  several  specimens  at  Gensan  in  June^  and  my  native  fiollectc 
met  with  this  species  at  Hakodate  in  June  or  July. 

Yokohama  ?  {Prefer)  ;  Hakodate  (Nat.  Coll,)  ;  Genaan  (Leeck)  ; 
Chang  Yang  (Prati) ;  Europe. 
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425.  Herminia  ninopoalis. 

HemUnia  ningpoalU,  Leech,  Entom.  xxii.  p.  64,  pi.  ii.  fig.  7  (1889). 
Five  specimens  taken  in  the  Snowy  Valley  near  Ningpo  by  my 
native  collector,  July  1886. 

Ningpo  (Nat.  Coll.)  ;  Chaug  Yang  (Pratt). 

426.  Herminia  fascialis. 

Herminia  faseialUf  Leech,  Entom.  xxii.  p.  64,  pL  ii.  fig.  3  (1889). 
My  uative  collector  took  one  male  specimen  at  Hakodate,  July 
1887. 
Hakodate  (Nat.  Coll.). 

427.  HSRMINIA  ALBOMACULALI8. 

Herminia  albomaculalis,  Brem.  Lep.  Ost-Sib.  p.  65,  pi.  v.  fig.  24 
(1864). 

I  took  examples  at  Gensan  in  June  and  July,  and  my  native 
collector  took  others  at  Ningpo  in  the  last-named  mouth. 

Gensan  (Leech) ;  Ningpo  (Nat.  Coll.) ;  Ussuri. 

428.  Herminia  dolosa. 

Herminia  dolosa,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iii.  p.  447. 
I  took  specimens  at  Fushiki  in  July. 
Fushiki  (Leech). 

429.  Herminia  griselda. 

Herminia  griselda,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  63,  pi.  Ivi.  fig.  9 
(1879). 

Four  specimens,  coll.  Pryer. 

Taken  by  myself  at  Hakoue  in  August  and  by  my  native  collector 
at  Gensan  in  June. 

Yokohama  (Jonas) ;  Hakone  (Leech)  ;  Gensan  (Nat,  ColL). 

430.  Herminia  helva. 

Herminia  helva,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iii.  p.  447. 
Several  examples,  coll.  Pryer. 

I  obtained  specimens  in  Satsuma  and  at  Nagasaki  in  May,  and  my 
native  collector  took  some  at  Hakodate  in  June  or  July. 
Satsuma,  Nagasaki  (Leech) ;  Hakodate  (Nat.  Coll.). 

431.  Herminia  pryeri. 

Herminia  pryeri,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  G3,  pi.  Ivi.  fig.  1 1 
(1879). 
A  specimen,  coll.  Pryer. 

I  took  one  example  of  this  species  in  Satsuma  in  May. 
Yokohama  (Jonas,  1  Pryer) ;  Satsuma  (Leech). 
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432.  Hbrminia  fbntoni. 

Herminiafentom,  Butl.  111.  Tjrp.  Lep.  Het.  iii.  p.  63,  pL  Iri.  fig.  12 
(1879). 

I  took  examples  at  Fosaii  in  Jane  and  at  Nagahama,  Tsornga* 
and  Gensan  in  July. 

Yokohama  (Jonas) ;  Fusan,  Nagahama,  Tsuruga,  Grensan  (Leech). 

433.  Hbrminia  innocens. 

Herminia  innocens,  Butl.  111.  Tjp.  Lep.  Het  iii.  p.  63,  pi.  Iri. 
fig.  10  (1879). 

A  few  examples,  coll.  Pryer. 

Mj  native  collector  took  specimens  at  Gensan,  July  1888.  I 
obtained  specimens  at  Ningpo  in  April  1886,,and  my  native  collector 
took  examples  at  the  same  place  in  June  and  July  of  that  year 

Yokohama  (Jonas);  Grenaan  (Nat.  ColL);  Ningpo  (Leeek); 
Ichang  (Pratt). 

434.  SiMPLICIA  RECTALIS. 

Herminia  rectalis,  Eversm.  Bull.  Mos.  1842,  iii.  p.  558 ;  Herr.- 
Schaff.  fig.  606. 

Herminia  sicca,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  62,  pi.  Ivi.  fig.  7 
(1879). 

Simplieia  rectalis,  Guen.  Delt.  p.  52. 

A  few  examples,  coll.  Pryer. 

1  took  specimens  at  Nagasaki  in  June  and  Gensan  in  July. 

Yokohama  (Jonas  and  Manley) ;  Nagasaki,  Gensan  (Leech); 
Kiukiang  (Pratt). 

435.  EdESSENA  HAMADA. 

Renodes  hamada,  Feld.  Reis.  Nov.  pi.  cxix.  fig.  23. 

A  nice  series,  coll.  Pryer. 

I  have  received  examples  from  Mr.  Manley,  and  in  May  1886  I 
took  specimens  in  Satsuma. 

Yokohama  (Pryer  and  Manley) ;  Satsuma  (May) ;  Ichang 
(Pratt). 

436.  CiDARIPLURA  GLADIATA. 

Cidariplura  gladiata,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  365 
(1879). 

I  took  specimens  at  Fushiki  in  July. 

Yokohama  (Pryer) ;  Fushiki  (Leech) ;  Ichang  (Pratt). 

437 •  Bleptina  iNCULTALis,  sp.  n.    (Plate  LIII.  fig.  11.) 

2 .  Pale  brown,  suffused  with  darker ;  inner  line  of  primaries 
black,  indented  and  slightly  curved;  exterior  line  black,  elbowed 
and  curved,  preceded  by  a  faint  fuscous  central  shade  ;  submarginal 
line  angulated,  broad,  blackish,  edged  externally  with  whitish ;  reni- 
form  Unear,  black :  secondaries  traversed  by  two  black  lines,  both 


^ 
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edg^d  with  paler  towards  abdomiQal  margin  i  a  blaok  luie  on  the 
outer  margiu  hefare  tbe  pale-browu  dark-$fiotted  fringes.  Under 
surface  of  priaiariea  pale  fnscoUK  brown,  with  a  black  centrzd  spot, 
serrated  slightly  curved  hne,  and  a  hhickii^K  transverse  submar- 
ginal  shade ;  seeoiidariea  whitish  brown,  central  spots  and  two 
transverse  lines  btiick.  A  bkek  spot  on  last  segment  of  abdomen 
above. 

Expanse  23  niillini* 

I  took  one  female  example  of  this  species  at  Fushikiin  July  ISS6. 

4^8.    BlBPTINA  SFACOAL16. 

Bteptina  spacoaiU,  Walk.  Cat.  Lep.  Het*  xix.  p.  872(1859J* 
Three  specimens,  colL  Pryer* 

I  took  examples  at  Tsurnga  in  July  and  Hakodate  m  An^ust^ 
and  my  native  collector  took  others  at  Genmn  nnd  Ningpo  iji  July.. 
Tsurtiga,  Hakodate  (Leech) ;  Gensan,  Ningpo* 

439,    BlEPTINA    METI5ALIS. 

Boeana  metisafijs.  Walk,  Cat.  Lep*  Het.  xvi.  p,  183  (l8o8)* 
BlepHnm   dimumiis.  Walk*  Cat*   Lep*   Het.  SuppL  iv,  p,   1162 
(1865) ;  ButL  Trans.  EiiL  Soc.  1881,  p*  580* 
Tokia  (Fenton)  ;   Swan  River,  MoreiOD  Bay, 

440»   BlEFTINA  FETRlIfA, 

Slepiinu  petrina,  Butl  111*  Typ.  Lep.  HeL  uL  p*  64,  ph  WL  %  13 
(1879). 

Yokohama  (Jonas)* 

441.    BlEFTIHA  ^GEOTA. 

BUptinu  mgrota,  Butl*  III.  Typ,  Lep*  Het*  iii.  p*  65,  pL  lvii<  tig*  I 
(1879)* 

Several  Bpecimens,  coll.  Pryer. 

I  took  examples  at  Nagasaki  in  June,  aad  my  native  collector 
at  Gensan  in  July. 

Yokohama  (Jonas) -^  Nagasaki  (LeeeA)  ;  Gensan  {Nat,  CqU.). 

442*    BI.EPTINA  LtGNEA* 

Bieptina  lignea,  Butl.  tlL  Typ<  Lep*  Het.  iii*  p,  (i4,  pL  Ivi.  fig.  14 
(1879)* 

I  took  two  specimens  at  GeDsan  in  July, 

Yokohama  {Jona$) ;  Gensan  {Leech). 

443.    llYDaiLLODES  LENTALIS, 

Htfdrillodes  ientaiis,  Guen*  DdU  p*  66  (1854). 
Bteptina  morosa,  ButL  111*  Typ*  Lep.  Het*  iii.  p*  64,  pLlvi,  flg.  15 
(1879)* 

A  few  specimens,  coU*  Pryer. 

I  took  this  species  at  geveral  pUoes  in  Japan  from  May  to  Sep- 
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tember,  and  mj  native  collator  met  with  it  at  Gknian  in  June  and 
July. 

Yokohama  (Jonas) ;  Nagasaki,  Fushiki,  Tsuruga,  Nikko  (Leech) ; 
Hakodate,  Gensan  (Nat.  CoU.)  ;  Chang  Yang  (Pratt)  ;  N.  India. 

444.  Epizbuxia  maculifbra. 
Epueuxia  maculiferay  Butl. 
One  example,  coll.  Pryer. 

I  took  a  specimen  at  Gensan  in  July. 
Yokohama  (Pryer) ;  Gensan  (Leech), 

445.  IlTROIS  ECHEPHUREALI8. 

Ifyrgii  echephurealh^  Walk.  Cat.  Lep.  Het.  xix.  p.  880  (1859). 
I  took  three  specimens  at  Nagasaki  in  May. 
Nagasaki  (Leech) ;  Ceylon. 

446.  Bertula  raptatalis. 

Bertula  raptatalis.  Walk.  Cat.  Lep.  Het.  xvi.  p.  164  (1858). 
I  took  two  specimens  in  Satsuma  in  May  1886,  and  my  native 
collector  obtained  several  at  Gensan  in  July  1887. 
Satsuma  (LeecA);  Gensan  (iVa^  (7o//.) ;  Ceylon. 

447.  BOCANA  TRISTIS. 

Bocana  tristis,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  65,  pi.  Ivii.  (ig.  2 
(1879). 

Several  examples,  coll.  Pryer. 

My  native  collector  took  a  specimen  at  Gensan  in  July. 

Yokohama  (Jonas  and  Pryer);  Gensan  (If at.  Coll.);  Ichang 
(Pratt). 

448.  Bocana  niphona. 

Bocana  niphona,  Butl.  111.  Typ.  Lep.  Het.  ii.  p.  56,  pL  zxxviiL 
fig.  9  (1878). 

Yokohama  (Jonas). 

449.  Bocana  inconoruens. 

Bocana  incongruens^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  it.  p.  448. 

NodariaJ  amurensis.  Stand.  Stett.  ent.  Zeit.  1888. 

One  example,  coll.  Pryer. 

I  took  a  specimen  at  Gensan  in  July. 

Yokohama  (Pryer) ;  Gensan  (Leech)  ;  Amnrland. 

450.  Mesoplectra  lilacina. 

Mesopleetra  lilacina^  Butl.  HI.  Typ.  Lep.  Het.  iii.  p.  65,  pi.  Ivii. 
fig.  5  (1879). 

One  specimen,  coll.  Pryer. 

Yokohama  (Jonas)  ;  Dharmsala,  Chekiang. 
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I        45  L  Saraca  trim  antes  a  lis. 

I        E^nasia  trimanteiatU,  Walk.  Cat  Lep.  Her.  xrl  p.  220  (1858). 
I  took  SEpecimens  in   Satsuma  and  at  Nagasaki  in  May,  and  my 
native  collector  met  with  others  at  Gensan  in  July. 

Satauwia,  Nagasaki  (Leech)  ;  GeiLsaQ  (Nat.  ColL)  ;  Ichang 
{Pratt);  Silhet. 

452-  Saraca  indentalis,  n.  sp*    (Plate  LIL  %,  4.) 

$ .  Pale  brown,  varied  with  darker  brown  j  first  transverse  line 
of  primariea  black,  with  an  inward  angulation  below  the  costa ;  second 
line  black  obtusely  angnlated,  preceded  by  a  chestnut-brown  band 
edged  internally  with  dark  hrown^  beyond  there  is  a  large  vrbitisb 
triangular  spot  on  the  costfl,  edged  outwardly  with  chocolate-brown 
atid  followed  by  another  whitish  blotch  at  apesi,  below  the  whitish 
triangle  the  second  Une  is  bordered  externally  wh  blackish  grey  ■ 
submarginal  hne  blackish,  wavy  and  edged  with  whitish  ;  orbicular 
pun cti form  black,  renifomi  indistincily  outlined  with  blackish* 
Secondaries;  black  central  spot  and  two  transverse  lines  edged  with 
grey,  a  series  of  black  spots  represent  the  submarginal  line  ;  fringes 
brown,  tipped  with  paler  except  at  thi'  angles,  where  they  areblackishi 
Under  surface  of  primaries  fulvous  brown^  wliitish  along  the  costa 
and  apical  portion  of  outer  border  ;  two  dark  transverse  lities,  the 
outer  followed  by  a  dark  grej  shade ;  discai  spota  white  with  a  dark 
grey  dot  at  each  extremity  :  secondaries  fulvous  brown,  traversed  by 
two  dark  lines,  the  outer  followed  by  a  dark  grey  band  j  discal  spot 
white  with  a  black  spot  at  each  end,  connected  by  a  fine  blackish 
Hue,  submarginal  hne  dark  and  wavy  ;  fringes  brown  intersected  by 
a  darker  hne,  and  tipped  with  paler  except  at  the  angles. 

Expanse  30  millim, 

I  took  three  specimens  in  Satis u ma  in  May,  three  at  Nagasaki  in 
June,  and  one  at  Gensan  in  July.  My  native  collector  took  one  at 
Ningpo  in  June,  and  I  have  received  one  from  Oakodate,  also  taken 
in  Jmie  by  a  native. 

The  sese^  do  not  differ  in  colour  or  markings,  but  the  $  specimen 
figured  and  described  has  been  selected  for  its  fine  condition. 

453.  Sa&aca  flavomacula, 

P&nffrapia  flutrnmacula.  Stand,  Stett.  ent,  2eit.  1888. 

I  took  this  species  at  Ningpo  in  April,  at  Gensan  in  June,  and 
Tsuruga  iu  July. 

Tsuruga,  Gensan,  Ningpo  (Leech)  ;  Chang  Yang  (Pratt)  j  Amur- 
land. 

454-  Saraca  textilis,  n*  sp,     (Plate  LIL  fig*  12.) 

Whitish,  sprinkled  on  the  discal  area  with  brownish  scales ;  iuner 

line  of  primaries  brown,  curved,  slightly  serrated,  and  interrupted  by 

I       the  pale-centred  brown-outlined  orbicular  ;  renilorm  pale^  indistinctly 

I       outUned  with  brownish,  enclosing  a  darker  curved  transverse  line  ; 

I       outer  line  duplicated,  enclosed  space  thickly  sprinkled  with  brown 
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scales,  forming  a  dark  band,  angulated  at  the  middle,  from  whence 
a  dark  brown  bar  is  projected  through  to  the  pale  brown  fringes ; 
snbmarginal  line  whitish,  bordered  externally  with  brownish  ;  fringes 
preceded  by  a  dark  brown  line.  Secondaries :  inner  and  outer  lines 
brown,  the  enclosed  area  containing  a  large  whitish  spot,  in  the  centre 
of  which  is  a  curved  transverse  line ;  submarginal  line  broad,  serrated 
and  edged  with  brown ;  fringes  pale  brown  darker  at  base  and  tips. 
Under  surface  whitish  ;  markings  as  aboye,  but  the  line  on  primaries 
not  double. 

JSxpanse  30  millim. 

Allied  to  Pangrapta  flavomacula,  Staud.,  but  whiter  in  colour. 

I  took  two  female  examples  of  this  species,  one  at  Grensan  in  July 
and  the  other  at  Foochau  in  April  1886.  My  native  collector  took 
a  male  example  at  Ningpo  in  June  of  the  same  year. 

455.  Saraca  vasava. 

Egntuia  vaaava,  Butl.  Trans.  £nt.  Soc.  1881,  p.  582. 
Pangrapta  inciaa,  Staud.  Stett.  ent.  Zeit.  1888. 
My  native  collector  took  an  example  at  Hakodate  in  June. 
Yokohama  (Byer);  Hakodate  (iVa^.  Cb//.);  Chang  Yang  (Pratt)  ; 
Baddefskaia  and  Wladiwostok  (Chriatoph). 

456.  Saraca  coctinotata. 

Saraca  costinotatOy  Butl.  Trans.  Ent.  Soc.  1881,  p.  581. 

One  specimen,  coll.  Pryer. 

I  took  examples  at  Nagasaki  in  June. 

Yokohama  (Pryer)  ;  Nagasaki  (Leech). 

457.  Saraca  subviolacea. 

Saraca  subviolacea,  Butl.  Trans.  Ent.  Soc.  1881,  p.  581. 

I  took  specimens  at  Satsuma  and  Na<;asaki  in  May,  and  my  native 
collector  obtained  others  at  Gensan  in  July. 

Yokohama  (Pry^) ;  Satsuma,  NagasaU  (LefcA);  Qensan  (Nat, 
Coll.). 

458.  Harmatblia  bifidalis. 

Harmatelia  bifidalis,  Leech,  Entom.  xxii.  p.  64,  pi.  ii.  fig.  1 1  (1889). 
Two  specimens  taken  by  myself  at  Hakodate,  August  1886. 
Hakooate  (Leech). 

459.  Egnasia  polybapta. 

Egnasia  polybapta,  Butl.  III.  Typ.  Lep.  Het  iii.  p.  66,  pi.  Ivii. 
fig.  7  (1879). 

One  example,  coll.  Pryer. 

I  took  examples  in  Satsuma  and  at  Nagasaki  in  May  and  at  Gensan 
in  July.     I  have  also  received  specimens  from  Mr.  Manley. 

Yokohama  (Jonas  sji^Manley) ;  Satsuma,  Nagsaki,  Gensan (ZeeeA). 
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460.  EONASIA  PUSILLA. 

Effnatia  pusilla,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  67,  pi.  Ivii. 
fig.  9  (1879). 

Foar  examples,  coll.  Pryer. 

I  took  three  specimens  at  Fushiki  in  July. 

Yokohama  (Jonas) ;  Fushiki  (Leech). 

461.  Egnasia  pulcherrima. 

Egnasia ptdcherrima^  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  67,  pi.  Ivii. 
fig.  8  (1879). 

Several  specimens,  coll.  Pryer. 

I  obtained  this  species  at  Nagasaki  and  Gensan  in  June. 

Yokohama  (Jonas)  ;  Nagasaki  and  Gensan  (Leech). 

462.  Eon  ASIA  erebina. 

Effnasia  erebina^  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  450 
(1879). 

Yokohama  (Pryer). 

463.  Egnasia  porphyrea, 

Egnasia  porphyrea,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  66,  pi.  Ivii. 
fig.  6  (1879). 

One  example,  coll.  Piyer. 
Yokohama  (Jonas  and  Pryer). 

464.  Egnasia  pallax. 

Egnasia  fallax,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  vr.  p.  450. 
One  example,  coll.  Piyer. 

I  took  specimens  at  Nagasaki  in  May  and  at  Foochau  in  April. 
Nagasaki,  Foochau  (Leech)  \  Yokohama?  (Pryer). 

465.  Egnasia  opalina. 

Egnasia  opalina,  Butl.  Ann.  &  Mag.  Nat.  Hist.  (5)  iv.  p.  451. 
Three  examples,  coll.  Pryer. 

I  took  specimens  at  Nagasaki  in  June,  and  Mr.  Andrews  obtained 
the  species  at  Hakodate. 

Hakodate  (Andrews) ;  Yokohama  ?  (Pryer) ;  Nagasaki  (Leech). 

466.  Egnasia  simplex. 

Egnasia  simplex,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  Q^^  pi.  Ivii.  fig.  5 
(1879). 

I  took  specimens  in  Satsuma  in  May,  at  Nagasaki  in  June,  and 
Tsuruga  in  July. 

Yokohama  (t7bna«)  ;  Satsuma,  Nagasaki,  Tsuruga  (Zf^cA);  Ichang 
(Pratt). 

467.  Olybama  japonica. 

Olybama  japonica,  Butl.  Trans.  Ent.  Soc.  1881,  p.  583. 
Tokio  (Fenton). 
Proc.  Zool.  Soc— 1889,  No.  XXXVIII.  38 
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468.  Meranda  inconspicua. 

Meranda  inconspicua,  Butl.  Trans.  Ent.  Soc.  ISSl,  p.  583. 

I  hare  received  one  specimen  frow  Mr.  Manley»  and  I  took  the 
species  at  Nagasaki  in  May  and  Ningpo  in  April ;  my  Dati?e  collector 
also  took  specimens  at  the  latter  place  in  June. 

Yokohama  {Manley  and  Pryer) ;  Nagasaki,  Ningpo  {Leech). 

469.  Meranda  tristalis. 

Meranda  tristalis.  Leech,  Entom.  xxii.  p.  65,  pi.  ii.  fig.  (1889). 
One  male  specimen  taken  by  myself  in  Satsuma,  May  1886. 
Satsuma  (JLeech), 

470.  Celeopsyche  nitens. 

Celeopsyche  nitens,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  68,  pi.  hiL 
fig.  10  (1879). 

Yokohama  (Jonas)  ;  Shanghai,  Tokio,  Chekiang. 

471.  Marmorina  obscurata. 

Marmorina  obscurata,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  68,  pL  Ini. 
fig.  11  (1879). 

I  took  specimens  in  Satsuma  and  at  Nagasaki  in  May ;  mj 
native  collector  obtained  others  at  Hakodate  in  June. 

Hakodate  (  Whitely)  ;  Satsuma,  Nagasaki  (Leech). 

472.  Marmorina  amphidecta. 

Marmorina  amphidecta,  Butl.  111.  Typ.  Lep.  Het.  iii.  p.  69, 
pi.  lvii.fig.  12(1879). 

Three  examples,  coll.  Pryer. 

I  took  specimens  at  Tsuruga  and  Nagahama  in  July,  and  Mr.  Smith 
at  Hakone  in  August. 

Yokohama  (Jonas) ;  Tsuruga,  Nagahama  (Leech),  Hakone  (Swuih). 

473.  Amblygoes  albinotata. 

Amhlygoes  albinotata,  Butl.  Ann.  &   Mag.   Nat.  Hist.  (5)  iv. 
p.  449  (1879). 
Yokohama  (Pryer), 

474.  Maramatha  sttraminea. 

Maramatha  straminea,  Butl.  111.  Typ.  Lep.  Het.  iiL  p.  70, 
pi.  Iviii.  fig.  2  (1879). 

A  few  specimens,  coll.  Pryer. 

I  took  examples  of  this  species  at  Glensan  in  June. 

Yokohama  (Jonas  and  Pryer) ;  Gensan  (Leech), 
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EXPLANATION  OF  THE  PLATES. 
Plate  L. 

Fig.  1.  Agrotis  infarmb,  sp.  n.,  p.  500. 

2.  Orthosia  fawta^  sp.  n.,  p.  513. 

3.  Aqrotii  undosa,  sp.  n.,  p.  501. 

4.  I^octua  tarda,  sp.  n.,  p.  40r>. 

5.  Mama  confwta,  sp.  n.,  p.  4^. 

6.  Acronycta  Kuitornaki,  gp.  n.,  p.  477. 

7.  Leucania  flavo^igma,  Butl.,  var.  inornata,  var.  n.,  p.  482. 

8.  niffrilinea,  sp.  n.,  p.  482. 

9.  Dipteryyia  japonica,  sp.  n.,  p.  480. 

10.  Xylina  sojceu,  sp.  n.,  p.  5«)7. 

11.  Berrhaa  Japonica,  sp.  n.,  p.  507. 

12.  Afamestra  citw<Ua,  sp.  n.,  p.  48<5. 

Plate  LI. 

Kg.  1.  Mescgona  qvadrilinea,  sp.  n.,  p.  519. 

2.  Hadena  sfilida,  sp.  d.,  p.  501). 

3.  Xylophaaia  tychoona,  sp.  n.,  p.  488. 

4.  Euptejcia  japonica,  sp.  n.,  p.  504. 

6.  Lamprofticta  vennsta,  syi.  n.,  p.  504. 

6.  Agriopis  viridia,  sp.  n.,  p.  50::. 

7.  Miselia  fuwsta,  sp.  d.,  p.  503. 

8.  Leocyma  nigriUiiea,  sp.  n.,  p.  522. 

9.  Gortyna  edcntata,  sp.  n.,  p.  485. 

10.  Ccrattu  aUnpunctat  sp.  n.,  p.  514. 

11.  Calymnia  pryeri,  vp.  n.f '^.  lAQ. 

12.  Hadena  unica,  sp.  n.,  p.  509. 

Plate  LII. 

Fig.  1.  Selepa  manlei/i,  sp.  n.,  p.  479. 

2.  Hypena  similalw,  sp.  n.,  p.  558. 

3.  Glottula  sqiialida,  sp.  n.,  p.  400. 

4.  Saracti  indrnfalis,  sp.  n.,  p.  5(>7. 

5.  RemUfia  vigrmgna,  sp.  n.,  p.  553. 

6.  l*iada  muUiplicans,  yar.  Japo7iicaf  yar.  n.,  p.  538. 

7.  Gonitis  dvstincta,  sp.  n.,  p.  500. 

8.  pryeri,  sp.  n.,  p.  ^5. 

9.  Eradria  squalida,  sp.  n.,  p.  527. 

10.  Hypena  aihopunctalis,  sp.  n.,  p.  557. 

11.  Aojria  careuna^  sp.  n.,  p.  560. 

12.  Saraca  textilia,  sp.  n.,  p.  507. 

Plate  LIII. 

Fig.  1.  Eragtria  olivaceay  sp.  n.,  p.  626. 

2.  brunnca^  sp.  n.,  p.  527. 

3.  flavipundaj  sp.  ii.,  p.  524. 

4.  flavicollis,  sp.  n.,  p.  525. 

5.  Catocala  puellaf  sp.  d.,  p.  551. 

6.  atparans,  sp.  n.,  p.  552. 

7. itUacta,  sp.  n.,  p.  548. 

8.  Ophiusa  algira,  var.  curvata,  var.  n.,  p.  546, 

9.  Erastria  rosacea,  sp.  n.,  p.  527. 
0.  Acontia  pulchclla,  sp.  n.,  p.  524. 

11.  Blcptina  inculta/is,  sp.  n.,  p.  564. 

12.  Perigea  gemella,  sp.  n.,  p.  492. 
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3.  On  Associated  Remains  of  a  Theriodont  Reptile  from  the 
Karoo  System  of  the  Cape.  By  R.  Lybe&ker^  B.A.^ 
F.G.S.,  F.Z.S. 

[Beoeived  September  19,  1889.] 

(Plates  LIV.  &  LV.) 

The  remains  of  Anomodont  Reptiles  from  the  great  Karoo  system 
of  the  Cape  Colony  are  so  rarely  found  in  associated  sets  that  every 
instance  of  such  association  is  of  especial  interest  and  importance,  and 
I  accordingly  bring  to  the  notice  of  the  Society  a  series  of  associated, 
although  imperfect,  bones,  presented  in  1884  to  the  British  Museum 
by  Mr.  C.  S.  Orpeu,  of  Smithfield  in  the  Orange  Free  State. 

These  specimens  (Brit.  Mus.  No.  R.  533)  were  obtained  from  the 
Karoo  system  of  the  Rouxville  District^  Orange  Free  State,  and 
probably  from  the  Beaufort  stage,  although  I  cannot  be  certain  on 
the  latter  point.  The  bones  retain  portions  of  a  brick-red  ferrugiaous 
matrix,  which  is  frequently  very  closely  adherent  to  them,  and  with 
the  colour  of  which  they  are  much  impregnated.  This  matrix  so 
closely  resembles  that  in  which  the  reptUian  bones  are  found  in  the 
Maleri  stage  of  the  Gondwana  system  of  Central  India,  that  if  the 
specimens  had  been  shown  to  me  without  any  clue  to  their  locality 
I  should  have  said  that  they  were  prohahly  of  Indian  origin.  The 
majority  of  the  fossils  in  the  British  Museum  from  the  Beaufort  beds 
are  of  a  blackish  or  brownish-grey  colour ;  but  according  to  Prof. 
A.  H.  Green  red  beds  are  of  common  occurrence  on  this  horizon. 
The  fossils  in  the  Museum  of  the  Royal  College  of  Surgeons  from 
the  overlying  Stormberg  beds,  catalogued  by  Sir  R  Owen  under 
the  name  of  Massospondylus,  exhibit  a  similar  red  matrix. 

The  series  of  specimens  comprises  a  number  of  more  or  less 
imperfect  vertebrae  from  the  dorsal  and  caudal  regions,  and  several 
imperfect  bones  of  the  limbs  and  limb-girdles.  Unfortunately, 
however,  there  is  no  trace  of  a  tooth  or  any  portions  of  the  skull, — 
a  circumstance  which  is  the  more  to  be  regretted,  since  the  South- 
African  representatives  of  the  Theriodont  suborder  of  the  Anomodonts 
(to  which  suborder  these  specimens  belong)  have  been  mainly  founded 
upon  the  evidence  of  the  skulls  and  teeth.  The  specimens  I  select 
for  description  are  certain  of  the  vertebrs  and  an  imperfect  scapula 
and  humerus. 

Of  the  vertebrae  two  somewhat  imperfect  dorsals,  cemented  together 
by  matrix,  are  represented  from  the  right  side  in  Plate  LIV.  fig.  1, 
on  a  scale  of  two  thirds  the  natural  size.  These  specimens,  although 
somewhat  flattened  by  pressure,  exhibit  the  entire  contour  of  the 
centrum  and  neural  spine,  and  also  show  the  peculiar  characters  of 
the  transverse  processes  and  the  position  of  the  zygapophyses.  The 
two  latter  features  are,  however,  exhibited  still  more  clearly  by  the 
imperfect  arch  of  a  dorsal  represented  in  fig.  2  of  the  same  Plate. 
The  centra  of  the  dorsal  vertebrae  are  of  considerable  length,  and 
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somewhat  compressed  from  side  to  side  ;  and  tlie  neural  apLnes  are 
Likewise  fiatteited,  and  of  moderfife  length  and  heigbt.  Their 
terminal  faces  are  but  slightly  cupped,  and  sliow  a  notochordal 
canal  penetrating  cowards  the  middle  of  the  vertebra.  The  transverse 
processes  {t,p)  are  of  moderate  Icngtb,  and  directed  backwardly  as 
well  as  outwardlj".  These  transi^erse  processes  arc  strengthened  by 
three  plate-like  butt resset  arising  from  the  sides  of  tUe  arcb,  and  re- 
calling the  structure  observed  in  the  dorsal  vertcbne  of  Megalo*avruM* 
A  trace  of  a  rib-tacet  is  observable  on  the  anterior  border  of  the 
centra  of  these  vertebrae,  which  probably  indicates  that  they  belong 
to  the  earlier  part  of  the  series.  The  huemnl  aspect  has  a  sharp 
eariua,  Intercentra  were  totally  wanting  in  this  part  of  the  spinal 
column.  The  total  height  of  these  vertebree  is  (i'7  inches,  the 
vertical  diameter  of  the  cent  ruin  being  2*4  inches- 
Somewhat  larger  trunk-vertebrce  probably  belong  to  the  lumbar 
region,  an  imperfect  specimen  being  represented  from  the  anterior 
aspect  in  fig.  3  of  the  same  Plate,  In  this  specimen  tUe  centrum  is 
Tcry  mucb  shorter  than  in  the  dorsals,  but  the  hcemal  carina  is  still 
sharper.  In  the  caudals,  of  which  there  are  three  in  apposition,  the 
centrum  again  lengthens,  and  the  hfemal  carina  becomes  less  sharp. 
Chevrons  were  certainly  present,  but  whether  intercentra  occurred 
in  this  regiou  cannot  he  satisfaciorily  determined. 

The  apparently  notocbordal  character  of  these  TertebraQ  indicatei 
that  this  series  of  specimens  does  not  belong  to  the  Dicynodoi  it  sulj- 
order  of  the  Anomodonts.  Nolochordal  venebra&  are  met  with  both 
in  the  Pariasauriau  and  Theriodonl  subdivisions  of  that  order ;  h«t 
since  the  asaocidted  humerus  to  he  immediately  noticed  accords  with 
that  of  the  Theriodonts  and  is  quite  different  from  the  type 
apparently  referable  to  the  Pariasauria  \  there  seems  every  reasoa 
for  regarding  these  specimens  as  referable  to  the  Theriodonlia. 

Turning  to  the  hones  of  the  appendicular  skeleton,  we  have  ^rst 
to  consider  the  scapula,  of  which  the  proximal  portion  of  that  of  the 
right  side  is  preserved.  This  specimen  is  represented  from  the  dorsal 
aspect  in  Plate  LV*  fig.  1 ,  on  a  scale  of  one  third,  with  a  restoration  of 
the  missing  half  from  the  scapula  described  by  Sir  R,  Owen  as  Platy- 
poiloMaamt.  The  proximal  portion  of  this  bone  agrees  m  closely  In 
general  characters  with  the  latter  specimen,  as  figured  by  its  describer 
(Quart.  Journ.  Geol  Soc*  voh  xxxvi.  pi.  xvii,  fig,  1),  that  there  is  no 
necessity  for  a  detailed  descripijon.  It  will  be  seen  that  the  process 
marked  a  in  the  figure  corresponds  with  that  marked  /  in  Owen's 
plate*  while  the  one  here  marked  A  represents  ^  of  the  latter* 

In  resrard,  however,  to  the  homology  o(  these  two  processes  with 
those  of  other  Dicynodont  scapulae,  it  is  necessary  to  make  a  few 
remarks^  since  some  confusion  has  arisen  between  the  two*  In 
his  '  Catalog;ne  of  the  Fofsil  Ueptilia  of  South  Africa,*  Sir  R.  Owen 
fi|ured,  in  plate  Ixx.  fig*  1,  the  ventral  aspect  of  the  right  scapula 
of  a  species  of  Bicynmion^  with  a  portion  of  the  precoracoid  attached 

I  Describod  by  Prof.  xSe<;]ey  (Proc.  Koy.  Soc.  toI.  xIit.  p*  142,  1888)  aa 
Fropapini^.  Tho  writer  wdl  tkka  b  later  opportunity  of  giving  bii  reasons  for 
this  tehfeaao. 
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to  a  process  on  tbe  preaxial  border^  whicli  he  identifies  with  the 
acromial  process  of  the  Monotreme  scapula,  and  marks  by  the  letter 
e.  This  process  is  separated  by  a  deep  notch  from  the  glenoidal 
region  of  the  bone ;  and  above  this  process  there  is  a  long  and  deep 
emargination  of  the  preaxial  border  (6  of  the  figure),  superiorly  to 
which  the  distal  extremity  of  the  bone  is  expanded.  Now  from  the 
absence  of  any  other  process  between  that  marked  e  and  the  distal 
expansion  of  the  bone,  as  well  as  from  the  general  similarity  in  the 
position  of  the  process  in  question,  I  am  inclined  to  consider  that 
its  identification  with  the  acromial  process  of  the  Monotreme  scapula 
is  in  all  probability  correct.  If  this  be  so,  the  pectoral  girdle  of  the 
Anomodonts  will  differ  from  that  of  the  Monotremes  in  that  the 
precoraooid — which  I  regard  as  the  represents tiye  of  the  so-called 
epicoracoid  of  the  latter — extended  upwards  to  join  the  acromion. 

In  plate  fadx.  figs.  5,  6,  of  his  *  Catalogue/  Sir  R.  Owen  figured 
a  portion  of  the  right  side  of  a  smaller  pectoral  girdle,  which  I  hare 
reason  to  belicTe  belongs  to  the  genus  P/yeAona^m^  {Ptychognathu*), 
Now  in  this  specimen  the  scapula  gives  off  a  preaxml  process  for 
articulation  with  the  precoracoid,  which  is  clearly  homologous  with 
the  one  termed  acromial  in  the  preceding  specimen,  and  ib  so  lettered 
by  Sir  R.  Owen.  This  acromial  process  differs,  however,  from  that 
of  Dicymodon  in  that  it  is  separated  only  by  a  groove  on  the  ventral 
aspect  of  the  bone  from  the  glenoidal  r^on.  Above  this  acromial 
process  there  is  a  shallow  notch,  on  the  dorsal  side  of  which  there 
occurs  a  projection  which  is  shown  by  other  specimens  to  be  the 
distal  extremity  of  the  supraglenoidal  portion  of  the  preaxial  border 
of  the  bone.  The  relations  of  these  two  processes  are  well  shown  in 
the  right  scapula  of  Ptyekonagum  orientale  represented  in  Plate  L V. 
fig.  2,  where  it  is  quite  clear  that  the  upper  or  supra-acromial 
process  h  corresponds  to  b  of  Owen's  figure.  In  redescribing  the 
Owenian  specimen  in  the  'Phil.  Trans.'  for  1888,  p.  492,  fig.  1, 
Professor  Seeley  correlates  the  process  b  with  the  acromion,  not 
mentioning,  however,  what  he  would  regard  as  the  acromion  in 
the  scapula  of  Dicynodom,  where,  as  we  hare  seen,  there  is  no  process 
in  the  same  position  as  6,  or  giving  any  reasons  for  his  rejection  of 
the  determination  of  Sir  R.  Owen.  Now  it  will  be  quite  evident 
from  the  comparison  of  figs.  1  and  2  of  Plate  LV.  that  the  processes 
marked  m  and  b  are  homologous  with  one  another,  and  consequently 
that  a  represents  the  one  identified  with  the  acromion  in  Dieynodon* 
In  describing,  however,  the  scapula  of  Platypodosmtrus  (Quart. 
Joum.  Geol.  Soc.  vol.  xxxvi.  pi.  xvii.  fig.  1)  Sir  R.  Owen  wrongly 
identified  the  supra-acromial  process  (e  of  his  figure)  with  the 
acruroial  of  Dicynodon^  regarding  the  true  representative  of  the 
latter  (/of  his  figure)  as  a  portion  of  the  glenoidal  region  ;  whereas 
it  will  be  evident  from  a  comparison  of  Owen's  figure  with  Plate  LY. 
that  his  e  corresponds  with  b  and  his  /  with  a  of  the  latter,  which 
we  have  shown  to  be  the  acromial  of  Dicynodon, 

If,  therefore,  the  process  in  the  scapula  of  Dicynodon  with  which 
the  precoracoid  articulates  is  rightly  identified  with  the  acromial  of 

^  I  haye  propoaed  this  name  in  place  of  Ptychoynatku$^  whidi  it  preoooupted. 
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the  Monotretnea,  it  ia  evident  that  the  proceBS  marked  a  in  Plate  LY. 
also  represents  the  snme<  Further  it  13  manifest  that  tlie  process  6 
is  the  distal  extremity  of  part  of  the  preaxial  border  of  the  scnpula, 
which  has  become  twisted  from  the  line  of  the  acromion  towards  the 
dorsal  aspect,  this  beiag  most  marked  in  Piifckosiagttm  (fig,  2), 
This  dorsal  torsion  of  the  preaxial  border  of  the  scapida  is  a  very 
remarkable  feature,  and  appears  to  support  Professor  Flower's  view 
that  the  preaxial  border  of  the  Monotreme  acapnia  represents  the 
spine  of  the  scapula  of  the  higher  Mammals*  Thtis  in  the  scapula 
of  Fitfchomaffum  the  body  of  the  hone  has  become  to  a  great  extent 
three-aided,  and  the  surface  on  the  inner  side  of  the  preaxial  border 
would  well  represent  the  presenpular  fossa  of  the  higher  mamoials, 
the  portion  on  the  outer  side  of  the  same  tlie  postscapular  fossa, 
and  the  somewhat  rounded  poalfrior  surface  (left  side  of  figure)  the 
subscapular  fossa,  if,  as  seems  most  probable,  we  really  have  in 
this  type  of  scapula  an  iodicaiion  how  the  reptilian  scapula  of  the 
Monotremes  was  modified  into  that  of  the  higher  mammal:^,  aud 
the  acromion  is  rightly  identified,  we  shall  further  have  to  assume 
that  the  acromial  process  also  subsequently  received  a  dorsal  torsion^ 
so  as  to  resutne  its  original  position  at  the  distal  extremity  of  the 
preaxiai  border,  uow^  couverted  iuto  the  spine. 

After  this  long  digression  it  will  suffiee  to  add  that  the  scapula  of 
the  form  imder  consideration  corresponds  very  closely  to  that 
described  as  Pialifpodosaurus. 

The  humerus  is  represented  by  the  acme  what  imperfect  distal 
half  of  that  of  the  left  side,  a  restored  figure  of  which  h  gi^eu  in 
Plate  LV.  fig,  3,  on  a  scale  of  one  third.  This  specimen  shows  the 
entepieondylar  foramen  underlying  a  bar  situated  in  the  usual  position 
on  tiie  palmar  aspect  of  the  shaft.  The  radial  condyle  is  large  and 
well  preserved,  and  ahove  this  there  ia  the  supinator  flange  on  the 
preaxial  border  which  serves  to  distinguish  the  humerus  of  the 
Theriodonts  from  that  of  the  Dicynodonts.  Unfortunately,  however, 
this  flange  is  imperfect,  so  that  it  cannot  be  determined  whether 
there  was  an  ectepicondylar  foramen. 

Compared  with  the  Anomodont  humeri  in  the  British  Museum 
this  specimen  agrees  very  closely ,  both  in  si^e  and  contour,  with  the 
cast  of  the  corresponding  portion  of  a  left  humerus  from  the  Permian 
of  Russia  described  under  the  name  of  Briihopus  \  The  Russian 
specimen  (Plate  LV.  fig.  4)  has  been  a  good  deal  damaged,  and  its 
radial  condyle  has  been  broken  away  ;  but  allowing  for  this  imijerfec- 
tion  the  general  resemblance  between  the  two  specimens  is  very  close. 
Trusting  to  this  resemblance  in  the  distal  extremities  of  the  two 
humeri  the  proximal  extremity  of  the  African  bone  has  been  restored, 
partly  from  a  Russian  specimen  doubtless  referable  to  Brit^opm^^  and 
partly  from  the  large  African  humerus  figured  in  pL  xii.  of  Owen's 
*  Catalogue,*  a§  Parmsisurun,  but  which  more  probably  belonj^a  to 
Tcrpinavej/halits,     The  (iresent  specimen  ajipears  to  he  diiitinguisbed 

1  For  iynonymy,  m©  Ow«n,  Quart,  Joum.  0eol,  Sw.  vol.  xtm.  p,  353 
etseq. 
'  Vide  Owen,  ioe,  e$t. 
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from  the  humerus  of  Brithopus  in  that  the  postazial  aperture  of 
the  entepicondjlar  foramen  is  situated  on  the  palmar  instead  of  the 
postaxial  border  of  the  bone ;  but  this  is  due  to  the  imperfection  of 
the  latter  border  in  the  type  of  Brithopus. 

Having  now  described  those  of  the  associated  series  of  bones  which 
appear  best  worthy  of  notice,  it  remains  to  consider  whether  they  can 
be  referred  to  any  form  hitherto  described.  In  cases  like  the  present 
where,  from  the  want  of  homologous  portions  of  the  skeleton,  there 
is  no  decisive  evidence  as  to  whether  specimens  can  be  referred  to  a 
previously  described  form,  by  far  the  easiest  and  simplest  course  is 
to  make  their  owner  the  type  of  a  new  genus.  As  a  rule,  however, 
this  very  easy  course  turns  out  to  be  an  erroneous  one,  and  it  is 
therefore  not  the  one  which  I  propose  to  follow  on  this  occasion.  ^ 

If,  as  seems  to  be  the  case,  the  humerus  represented  in  plate  xix. 
fig.  I,  of  Owen's  '  Catalogue,'  is  rightly  referred  to  Cynodraeo  major 
— the  largest  of  the  typical  Theriodontia — it  is  quite  clear,  from  the 
larger  size  and  different  contour  of  the  humerus,  that  the  present 
series  of  specimens  cannot  be  referred  to  that  restricted  group,  which 
may  be  conveniently  designated  as  the  OaksawridUe.  Moreover, 
although  we  have  no  decisive  evidence  of  the  nature  of  the  vertebrae 
in  the  Qalesaurida^  yet  there  are  some  reasons  for  considering  that 
these  were  not  of  the  notochordal  type  of  the  present  form.  Again, 
it  is  quite  clear  that  these  specimens  indicate  a  Theriodont  which  is 
generically  distinct  from  the  large  types  described  under  the  names 
of  TapinocephaluSf  Titanosuehus,  and  PariasauruSf  the  vertebrse  and 
humeri  which  appear  to  be  referable  to  the  two  former  genera  being 
greatly  larger  and  differing  in  contour  from  those  of  the  present 
series. 

Recently,  indeed.  Professor  Seeley  ^  has  described  and  figured  a 
large  imperfect  tooth  from  the  Karoo  system  of  the  Cape  preserved 
in  the  British  Museum  (No.  49425)  under  the  name  of  Olaridodon  ; 
but  there  is  nothing  by  which  this  specimen  can  be  generically 
distinguished  from  the  teeth  of  Titanosuchus^^  so  that  Olaridodom 
may  be  a  synonym  of  that  genus. 

There  is  not  sufficient  evidence  to  show  that  the  form  under  con- 
sideration does  not  belong  to  the  Permian  Brithopus,  and  I  there- 
fore refrain  from  giving  it  a  new  name.  Additional  evidence  of  its 
affinity  to  that  form  is  afforded  by  the  vertebree  figured  in  Eichwald's 
*  Lethsea  Rossica,'  pi.  lix.  figs.  1,  2,  and  described  as  Deuterosawrus, 
These  vertebrsB  are  smaller  than  those  of  our  series,  but  appear  to  be 
of  the  same  general  type,  showing  similar  long  transverse  pro- 
cesses, a  sharp  haemal  carina  to  the  centra,  and  the  shortening  of 
the  latter  in  the  lumbar  region.  These  vertebrse,  judging  from  the 
present  series,  are  too  small  to  have  belonged  to  the  same  individual 
as  the  type  of  Brithopus,  but  may  indicate  a  smaller  example  of  the 
same  genus.      So  far,  indeed,  as  I  can  see,  there  is  no  reason  why 

*  Proc  Roy.  Soc.  vol.  xliv.  p.  135  (1888).  In  the  abaenoe  of  any  epeoiflo 
name  the  genus  is  invalid. 

3  The  tooth  desoribed  as  Glaridodon  has  been  recently  out  in  order  to 
exhibit  a  section  of  the  root. 
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Deut^o^aurus  should  not  be  identical  with  BrUhi>pui,  in  which 
event  tfie  latter  name  should  Btnnd*  If  the  skull  referred  to  Ihute- 
rosaum*  indicate  an  ftoimal  of  the  same  size  ns  tbe  type  of  BrithopuM^ 
it  would  be  evident  that  the  mcbor  teeth  were  of  larger  size  in 
proportion  to  the  limb-bonea  than  In  Ti(anQauchu$, 

EXPLANATION  OF  THE  PLATES. 

FtATB  LIT. 

A^aodated  Tortcbmc  of  a  Tlioriodont  from  tlio  Kortm  fljatoiu 
of  the  Capp  Colon y,  J  mat.  Biae> 

Fig.  1*  Right  lateral  aspCKit  of  two  dorsal  T<?rtebnc, 

2*  RfiTers^  view  of  the  left  sido  of  an  iiD|terfect  neuml  arch  of  a  dorsal 
Tertebra. 

3.  Antatior  ii8pe<^  of  ati  imperfect  lumbor  Terlebra. 

pr^t  pPWjgapophyaia ;  pt,z,  iKSfttiygivpophyBU ;  t.^^  trnlisrerse  prooi!;^ ; 
Ti  facet  fur  oapituloEU  uf  ribk 

Plitk  LT. 

Pig,  1,  Dor§al  aspect  of  tba  r«»tor^  right  §capula  of  a  Thertodj^jot  from  tho 

K&roo  sjettem  of  the  Cape.  ^.  a,  acrtiimalproGeBs;  i^,  tupm-iteromLal 

prooesi;  y/,  gleDoidtd  tiiirfaee. 
2^  Bofaal   oipect   of  th«    imperfM^t    rif^ht    scapula  of    PtychomfUfHfn 

arieniaU  from  the  Pancbet  beds  of  tbfi  Goouwaoa  sjatem  of  India. 

\.  Letters  as  in  0g.  L 
S,  Palnsar  aspetft  of  tho  restored  left  hanierus  belonging  to  the  eame 

indiTtdual  lu  the  acapnia  mirei{ent«<^l  in  fig.  i^     i>     cnt./,  eniepi- 

ocjDdylar  foramtm  ;  r.t\  radial  i?ondylo. 

4.  Palmar  aspect  of  the  distal  |jorUon  of  the  left  humcmfi  of  Bfjfhopm 
prhous^  from  the  P^jnuinti  of  Kusda,  j.  eel  J,  eet^pioondjlar 
fonuu^o  ;  other  lettcrw  as  in  llg-  3. 


4.  Descriptions  of  thirteen  new  Species  of  Land- Shells,  with 
a  Note  on  Bulimm  fulminans*  By  G.  B.  Sowerby, 
F.L.S.,  F^Z.S. 

[HeoeiTod  October  3,  1880.] 

(Plate  LVI.) 

h  Helix  (GEOTRocnus)  hordehi,  n»  ap.     (Plnte  LVI,  fi^r*  L) 

H*  t^sta  anffuslc  perforata^  ciata^  can  lea,  soliiiii/.icuht  ohlifjue 
AuBtiNssime  Mriata^  citnna  ,-  Rpira  elata^  upice  acuia  ;  Gnfractua 
C,  tonvtmuscuily  uliimus  leviter  injiains,  ad  penpkeriam  oLsolete 
angulattitf  bfssi  convfi^fu;  apertura  iaia^  o  hit  qua ;  peristoma 
iaie  expanmm  et  rejlej^am^  cotmndlari  iniits  tuhercula  parva 
dentifcrmi  munito,  cxltJM  dilaiato^  compianatQ. 

AlL  35,  maj,  diam,  30  tnilL 

Half,  Nova  Guinea, 

A  fine  yellow  trochiform  species  presenting  a  chflracter  quite 
unusual  in  the  *■  Geotr&chus^*  section,  namely,  a  tooth-Uke  nodule 
on  the  inside  of  the  columellar  hp» 


578  MR.  O.  B.  80WBRBY  ON  NBW  [NoT.  19, 

2.  Helix  (Corasia)  woodforoi,  n.  sp.     (Plate  LVI.  fig.  6.) 

H.  testa  imperforata^  subconica,  tenuis,  pellucida,  lutescente  alba^ 
irregulariter  malieata,  oblique  striata ;  spira  breviter  eomica^ 
obtusiuscula ;  anfractus  4,  rapide  accrescentes,  convexiusculi, 
ultimus  inflatus,  ad  peripheriam  acute  carinatus,  tinea  earinaii 
opaca  alba  ;  apertura  ampla,  obliqua;  peristoma  tenuiter 
rejlexum,  rubrum, 
Alt.  15,  diam,  19  milL 
Hab.  Guadalcaiiar,  loss.  Salomonis. 

A  pretty,  delicate,  transparent  shell,  allied  to  H.  lactijtora^  but 
of  a  lighter  substance  and  smaller  size,  characterized  by  a  somewhat 
prominent  white  keel  and  a  thin  pink  lip.  Specimens  of  this  species 
were  collected  by  Mr.  Woodford  in  the  above-mentioned  locality,  and 
presented  to  the  National  Museum. 

3.  Trochomorpha  godeti,  n.  sp.     (Plate  LVI.  fig.  10.) 

T.  testa  late  et  profimde  umbilicata,  depressa,  tenuiuscula,  oblique 
striata, /ulvO'Comea,/asciis  castaneis  angustis  2,  ad  peripheriam 
ornata;  spira  levissime  elevata ;  sutura  impressa,  carina ta; 
anfractus  5^,  convexiusculi,  ultimus  non  descendens,  haud 
carinatus :  umbilicus  ^  diametri  tequans ;  apertura  obliqua^ 
subovalis  ;  peristoma  paulo  reflexum. 

Diam.  19,  aft.  9  mill. 

Hab.  Guadalcanar,  loss.  Salomonis  (JFoodford). 

4.  BuLiMUs  superstriatus,  n.  sp.     (Plate  LVI.  fig.  9.) 

B.  testa  imperforata,  ovato^onica,  solidiuscula,  nitida,  longi- 
tudinaliter  rugata,  spiraliter  striata,  castanea,  nigro-fusco 
obscure  Jlammulata  et  maculata ;  spira  conica,  apice  acutius- 
cula  ;  anfractus  5,  convexiusculi,  ad  suturam  crenulati,  ultimus 
spiram  superans,  striis  numerosis  spiralibus  incisis,  basin  versus 
evanidis  sculptus ;  apertura  ovalis,  intus  cceruleo-purpurea ; 
peristoma  vix  incrassatum,  luteum. 
Long.  54,  diam.  29  mill. 
Hab.  Yquitos,  Peruvise. 

Resembling  B.  taylorianus  (Reeve),  but  spirally  sculptured,  thus 
presenting  a  character  quite  unusual  in  the  genus  and  unknown 
among  the  species  of  this  group. 

5.  BuLiMUs  SALTERi,  u.  sp.     (Plate  LVI.  fig.  4.) 

B.  testa  imperforata,  ovato^oblonga,  solidiuseula^  longitudimaliier 
irregulariter  striata,  rugose  mallenta,  fulta,  hie  illie  nigro- 
fusco  sparsim  radiata^  maculis  fuscis  irregularibus  conspersa  ; 
spira  elongata,  apice  obtusa,  sutura  irregulariter  subcrenulata  ; 
anfractus  6,  convexiusculi,  supremi  minute  granulosi,  ultimus 
spiram  superans,  oblongus,  leviter  inflatus;  apertura  ovato- 
oblonga,  intus  dilute  purpura  scens,fusco^purpureo  latelimbata; 
peristoma  vix  incrassatum,  haud  refiexum,  columella  rectiuscula. 

Long.  70,  maj,  diam.  35  mill. 
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Var>  y,  Haud  malkata^  fmca  spnnim  radiaia,  sed  non  maculata  ; 
ttriis  conspicuis^  rugosin. 

Long.  86,  maj.  diajn.  44  mifL 

Hah,  Cfttamiirca,  Andes  Pt^raviBe. 

The  typical  shell  has  a  peculiarly  timlleated  surface,  »nd  the 
indentatiotia  are  reiidcTed  conspicuous  by  the  hrowii  marking.  The 
variety,  wanting  these  characters,  presents  so  different  an  appearance 
that  it  might  be  taken  for  a  distinct  species.  There  is,  howcTer,  but 
little  difference  in  the  form,  the  coloiiritig  of  the  mouth  is  the  same, 
ihe  brown  rays  also  are  similur  in  colour  and  disposition.  The 
longitudinal  strise  are  closer  and  more  regular,  taking  the  place  of 
the  irregular  indentations  chflracterijiitie  of  the  typical  form- 

The  two  shells  form  part  of  the  collection  of  Mr*  S*  J.  Da  Costa > 
and  there  is  a  specimen  of  each  variety  in  the  National  CoUection  at 
South  Kensington » 

0.  AcHATJNA  BARBTANA,  n.  ap,     (Plate  LVL  fig,  2.) 

A*  testa  Qvofo-conica^  tenuis ,  cornea  ^  maculis  par  vis  fmcis  ad 
siituram  ei  ttd  perip/ieriam  i tenia ta^  maculis  jtarvis  aliihiia  hie 
Uiicjioccata  ;  spira  couicfi^  apicf  ohtu^a  ;  anfr.C>,  coneej^iuscuH^ 
supr^ni  if^veSf  seqi/entes  confer fiAaime  iirali^  tins  nigosia^ 
vliimus  apiram  super anSf  infiatus  ;  apertura  ampia,  vLc  ohliqua  ; 
peristoma  simplest  ienue ;  cohmieila  lev  iter  injiexn^  oLUque 
truncata^ 
Long,  43,  diam,  23  ;  a  pert,  long  a  24,  lata  14  rttill. 
Hah,  Calaliar,  Africa  ? 

A  light  shell  of  elegant  form,  sculpt nred  with  very  fine  close 
corrugated  ndgea.  The  body-whorl  is  sprinkled  with  small  white 
flake-like  spots* 

I  have  tmly  seen  two  specimens  of  this  species  ;  they  were  found 
in  company  with  Periderii  auripigmentum^  and  are  probably  from 
the  same  locfdity, 

7*  AcHATiNA  SM1THI,  u.  sp.    (Plate  LVL  fig,  3.) 

A.  testa  o^uto-turriia,  tenuis,  peilucida,  cornea t  nitidaf  strigtM 
longitudinalihns  nttmerojtis  nndtdatis  palHdis  pitta ;  spira 
elfdiuscula^  turrita^  npice  allium  ;  anfravtus6^  conresi,  spiraiiter 
mifiutijiaime  s^d  denmsstme  striatic  sutura  imprc&sa,  hand  er^ftti^ 
lata;  (in/r,  ttltimus  spiram  paulo  superafiS^  leviier  injtatus ; 
apertura  verticalis^  siftuato-ovalis ;  peri&toma  simplej^ ,  co/w- 
mslla  recta^  oblique  truncata. 
Long.  3tJ,  diam.  1 5  ;  (ipert,  longa  1 4,  lata  7  niilL 
Hah.  Calabar,  Africn? 

A  delicate  pellucid  species  ;  a  true  Achat ina^  but  approaching  in 
fonn  and  texture  some  of  the  species  of  Giandina.  Tlie  longitudinal 
streaks  are  faint,  hut  numermis  and  jiretty  regular  ;  the  spiral  strice 
seen  through  a  lens  are  exceedingly  fine  and  close. 

Of  this  species  I  Lave  only  seen  a  single  specimen  j  its  habitat  is 
uncertain,  but  h  is  probably  from  the  same  locality  as  J*  barriana* 


580  MR.  G.  B.  80WKRBT  ON  NEW  [NoT.  19, 

8.  AcHATiNA  LiNTERjB,  n.  sp.    (Plate  LYI.  fig.  1 1 .) 

A.  testa  avata,  tenuis,  nitens,  alba,  epidermide  fuha  induta,  macufis 
conspicuis  fuscis  unifasciatim  dispositis  supra  medium  pieta  ; 
spira  coniea,  apice  obtusa ;  sutura  impressa,  subcrenulata ; 
anfraetus  7,  amvexiuicuii,  grano-plicati  ;  anfr,  ultimus  injlatus, 
supra  obsolete  grano-plicatus^  deiule  IcBvigatus  ;  apertura  verti- 
ealis,  subovata,  fauce  alhida  cteruleo  limbata  ;  columella  fere 
recta,  dilute  carulescens  ;  peristoma  simplex,  tenue,fusca. 

Long,  85,  diam,  47  mill, 

Hab.  Port  Elizabeth. 

A  very  handsome  species,  of  which  the  type  (at  present  unique) 
is  in  Miss  Linter's  collection.  It  is  distinguished  from  its  congeners 
chiefly  by  a  conspicuous  row  of  brown  blotches  a  little  removed  from 
the  suture. 

9.  BuLiMUs  (BuLiMiNus  ?)  GOMEzi,  u.  sp.    (Plate  LYI.  fig.  8.) 

B.  testa  anguste  perforata,  oblongo^eoniea,  solidiuscula,  polita, 
griseo-albida,  JiaveO'tinctUf  seriebus  2^  macularum  fuscarum 
cincta,  nigro  promiscue  punctata,  basi  iineis  2  nigris  omata  / 
spira  elato-conica,  apice  acuta,  nigra ;  anfraetus  7,  leviter 
convexi,  Iteves ;  anfr.  ultimus  spiram  fere  icquans,  subventri- 
cosus  ;  apertura  subovata,  fauce  nigro-fusca  ;  peristoma  acutum, 
album,  marginibus  callo  tenuissimo  Junctis,  margine  columellari 
supra  tenuiter  dilatato,  perforationem  semi-occultanieffusco. 

Long.  21,  lat.  13  mill. 

Hab.  Usagara,  Africse  meridionalis. 

A  pretty  species,  somewhat  allied  to  B.  venustus  (Morelet); 
rather  solid,  with  a  polished  surface ;  greyish  white,  tinged  with 
pale  yellow  near  the  suture,  painted  with  rows  of  brown  spots,  a 
promiscuous  scattering  of  black  dots,  and  two  blackish  lines  towards 
the  base ;  the  apex  is  black  and  the  interior  very  ditrk  brown. 
Several  specimens,  somewhat  varying  in  the  disposition  of  the  spots, 
but  with  the  same  general  characteristics,  are  in  the  collection  of 
Mr.  S.  J.  Da  Costa. 

10.  BuLiMUS  (BuLiMiNus  7)  HANMNGTONi,  n.  sp.  (Plate  LVI. 
fig.  7.) 

B.  testa  anguste  rimata,  pyramidali  turrita,  fusea^  nitens,  tenuis, 
longitudina liter  obsolete  et  irregulariter  striata  ;  spira  elongato^ 
conica,  acuta;  anfraetus  10,  convexiusculi ;  sutura  impressa, 
anfraetus  ultimus  ^  longitudinis  tgquans,  paulo  inflatus ; 
apertura  fere  veriicalis,  ovata ;  peristoma  simples,  acutum, 
marginibus  callo  tenuissimo  junctis,  margine  columellari  supra 
dilatato,  perforationem  occultante. 

Long.  16,  diam.  6|  mill, 

Hab.  Usagara,  Africae  meridionalis. 

A  small,  horny  species  of  the  form  of  a  Stenogyra,  with  a  very 
acute  spire.    The  type  is  in  the  collection  of  Mr.  S.  J.  Da  Ck>sta. 


18890 


9PECIES  OF  IiA^D-SQl^LLS. 


5111 


11*  Leptopoma  WOODFORD  I,  n,  Bp»    (Plate  LVI,  fig.  13.) 
L«   ittta  profimde  umltUict^t^i    rflohoso-conica^    ieuuiSf   pfiitucidn^ 
atbida,    spiraliier     iirtita,    oblique    Mriatat     ad    pertpherlam 
ca ria ata  ;  3p ira  conlcaj   parum  elevatat  acut iuscu fa  ;  anfractu§ 
5j  conutfi't,  rotundali;  anfr.  uHirnvM  infiatuSt  in/ra  Iteviffntus^ 
convexua  ;  nperfura  ampla,  subcircuiaris ;  peristoma  tenue^  ex^ 
panaum^  marline  colutnellari  angusto^  extus  auffutaio, 
Ditim.  21,  nit,  18  milt. 
Hah.  Guadalcatiarv  In^.  Salomon  is. 

A  whUishj  pellucid,  spirally  ridged  species  with  raiber  a  large, 
npnrlj  circular  mouth  and  ihiulj  expauded  lip*  The  cohimelUr 
niar^iu  is  narrow,  with  au  angle  on  the  outside.  Oue  of  the 
Bpecimeos  in  the  National  Col  lectio  ti  is  23  milUm,  \n  diameter, 
while  another  adult  specimen  does  not  exceed  1 5  millitn. 

12.  Cyclostoma  BANNiNGToNi,  h,  ap.     (Plate  LVL  fig,  14.) 
C.  tesitt  umbilicata,  glolfoso-comat,  Molidiuacula^  undiqne  Bplralitsr 

muUiiiratu,  strm  incrementi  dticusmta^  ^ordiJe  albida^  gn^eo- 
radiata^  fuaco  bifmctata  ;  9pira  bremter  conicUf  apke  rufo-fuseUt 
ucviiusculti ;  anfractus  .5,  eonveivi,  rotundati,  ad  $  it  in  ram  minu- 
tissime  crenulati;  anfr.  ui limns  brems,  basi  rotundatus;  apertura 
ieviter  obliqunt  subcirailuris,  /tiuce  yusca ;  peristomQ  tenue^ 
lev  iter  expanswrn^  crenulatum^  album, 
Diam^  24  f  alt.  23  milL 
Hub.  A^Vica  iequatorialifl. 

This  i»pecies  \n  allied  to  0,  insula  re  (Pfr.),  but  it  is  cousiderably 
larger  than  any  specimen  1  have  se*^n  of  that  species,  tbe  body- 
whori  is  Urger  in  proportion  to  tbe  spire,  and  the  spiral  ridges  are 
sharper  and  more  promiueiit-  Tbe  specimen,  at  present  unique,  h 
in  the  collection  ot  Mr.  8<  J.  Da  Costa, 

13,  BuuMus  (Mjcsembrinus?)  bowkeri,  n*  8p,     (Plate  LVL 

fig,  5*) 

B.  testa  mbrimatu^  ovato^coidca^  tenuiusctiia^  longitudinoditer 
rtiffom'Striatfif  sit  Ids  transversis  irregularibus  plus  mimisve 
caneellata^  dilute  purpurea^  versus  npicem  fusca ;  spira  elato- 
conim,  apice  nbttmmeula  ;  sutura  impressa^  vix  crenulata  ;  an- 
/rnctus  5,  leviter  convea^i ;  anfr.  ultinms  Mpiram  paulo  miperans, 
ieviier  inflnius^  obUqmusculus,  ba^i  rotundatm,  m^  aiienuatus  ; 
aperiura  obtiqua^  ovalis,  iaius  uureo-fusca  ;  peristoma  simple.Vt 
rectum f  margin e  de^tro  areuato,  alba  ;  CQlumeikmfuseQ^  supeme 
tmuiter  effuso. 
Long,  20,  maj.  diam,  1 1  milL 

Hub*  Somerset  (East),  Cape  Colony.  Forest  aboat  3000  feet 
above  sea-level  {CoL  Bomker)> 

A  species  having  very  njuch  the  form  and  appearance  of  a  Succinett^ 
Several  specimens  presented  to  the  National  Collection  by  Colonel 
Bowker  present  but  little  variation  in  form  and  colour,  but  in  some 
s]  jccimens  tbe  spiral  i^roovcJi  are  much  more  marked  than  in  others  ; 
in  one  or  two  they  are  almost  confined  to  the  penultimate  and 
K    antepenultimate  wborls. 
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Note  on  Bulimus  fulminans. 
Sppcimens  of  a  supposed  new  species  of  Bulimus  from  Mount 
Roraima,  Brit.  Guiana,  having  recently  been  presented  by  Miss 
Linter  to  the  Natuml  History  Museum,  South  Kensington,  I  was 
asked  to  give  my  opinion  upon  it,  and  to  describe  it  if  new.  Com- 
paring it  with  B,  fulminans  (Nyst),  B.  blainvilleanus  (Pfr.),  and 
B.  loveni  (Pfr.)>  it  seemed  pretty  evident  that  if  these  could  be 
properly  considered  as  three  species,  the  Mount  Roraima  one  must 
constitute  a  fourth.  Upon  careful  comparison,  however,  of  the 
different  forms  I  have  come  to  the  conclusion  that  they  are  simply 
geographical  forms  or  varieties  of  one  species.  Though  differing  in 
size  and  form,  all  agree  in  the  essential  characters  peculiar  to  the 
species,  namely  the  close,  regular,  longitudinal  striation  of  the  upper 
whorls,  followed  upon  the  body-whorl  by  a  curious  rough  malleation 
having  an  oblique  tendency  opposite  to  that  0/  the  striae.  The  only 
noticeable  variation  is  in  the  relative  proportions  of  these  characters ; 
the  regular  striation  in  some  specimens  being  confined  to  the  upper 
whorls,  and  in  others  covering  part  of  the  body-whorl.  We  have 
then : — 

Bulimus  fulminans  (Nyst). 

Typical  form.  Spire  conical,  rather  produced;  outer  lip  con- 
siderably thickened  ;  longitudinal  waved  dark  brown  lines,  rather 
conspicuous  upon  the  lightish  brown  colour  of  the  shell.  The 
Museum  specimens  are  from  the  Grota  de  Guacharos,  near  Carip^ 
Colombia. 

Var.  blainvilleana  {Bulimus  blainvilleanus,  Pfr.).  Rather  larger 
than  type,  of  lighter  substance,  shorter  spire,  more  inflated  body- 
whorl,  darker  colour  with  waved  or  zigzag  markings  obscure. 

Hab,  Taji,  Prov.  of  Merida,  Venezuela. 

Var.  loveni  (Bulimus  loveni,  Pfr.).  Smaller  than  type,  of  very 
thin  substance,  lightish  colour,  with  zigzag  markings  conspicuous. 

Hab,  Venezuela. 

Var.  lintera  (Sowerby),  Plate  LVI.  fig.  12.  Smaller  than  type, 
about  the  size  of  var.  loveni,  than  which  it  is  more  solid,  with  a 
more  produced  spire  snd  narrower  body-whorL  The  zigzag  markings 
are  only  faintly  visible  in  some  specimens. 

Hab.  Mount  Roraima,  British  Guiana. 

EXPLANATION  OF  PLATE  LVI. 
Pig.  1.  Selix  (Geotrochus)  horderi,  p.  677. 
2.  Achatina  harriana^  p.  579. 

3. smithi,  p.  679. 

4.  Bulimua  salteri,  p.  678. 

6.  (Mesembrinus?)  bowkeri,ja,  681. 

6.  Helix  (Corasia)  tooodfordi,  p.  678. 

7.  Bulimus  {Bulindnus  ?)  hanningtorU,  p.  680. 

8.  ( )  gomesi,  p.  680. 

9.  superstriaiuSt  p.  678. 

10.  TVockomorpha  godeti,  p,  &IS. 

11.  Achatina  lintera,  p.  60O. 

12.  Bulimus  fulminanst  var.  lintera,  p.  582. 

13.  Leptopoma  woodfordi^  p.  681. 

14.  C^c/<}s^(>ma  Aomitft^^f,  p.  681. 
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■  5.  Note  on  the  Mode  of  Attachment  of  the  Embryos  to  the 
m  Oral  Arms  of  Jurelia  aurita.  By  Edward  A.  Mincuin, 
^^  Keble  College,  Oxford. 

■  coTe 
f    in   s 


I 


[EeoeiTed  Oetobor  31,  1889,] 
(Plates  LVIL  &  LVIII.) 


Some  Httle  while  ago,  when  engnged  iti  disancting  a  series  of 
JiMreHu  aurita  in  the  Morphological  Laboratorj  at  Oxford,  I  noticed 
tbat  a  great  number  of  the  specimens  eupplit- d  had  the  oral  arms 
coTcred  with  litde  knobs  or  BweUings,  which,  though  varying  greatly 
in  size  in  different  specimens,  were  always,  when  present^  quite 
visible  to  the  naked  eye*  I  waa  unable  at  the  time  to  obtain  any 
in  form  at  ion  as  to  the  meaning  of  these  appearances,  and  therefore 
proceeded  to  investigate  them  by  cutting  seclions  of  the  arms.  I 
then  found  that  the  km^ba  were  really  little  stalked  capsules  or 
pouches  containing  embrjos  of  Aurelia^  formed  as  etaginations  of 
the  wall  of  the  groove  running  down  the  arm,  and  with  their  lumen 
coniniunicatiug  with  that  of  the  groove  through  the  more  or  lesa 
narrowed  stalL  This  ia  readily  seen  from  the  annexed  figures. 
Fig.  I,  Plate  LVHL,  represents  au  oral  arcn  covered  with  tlie 
brood -capsnles,  drawn  about  three  tiiuea  natural  sljte.  Fig.  2, 
Plate  LViL,  represents  a  transverse  section  of  an  oral  arm  which 
bore  no  brood-cap&ules,  in  order  to  show  the  structure  of  the  arms 
— namely,  ectoderm  {ect.)  externally,  endoderni  {end.)  lining  the 
lumen  of  the  groove  internally,  and  between  the  two  mesogloea  {m«.), 
which  is  very  ttiick  at  the  bottom  of  the  groove.  The  margins  of 
the  groove  are  produced  into  numerous  *'digiteilBe"  {d,),  finger-like 
processes  of  the  ectoderm,  containiug  a  core  of  mesogloea  and  thickly 
carered  with  nematocysts.  Fig.  3,  Plate  LVIL,  represents  a  trans- 
Ttrae  section  from  an  arm  which  bore  very  few,  and  comparatively 
email,  brood-capsules.  Two  capsules  are  seen  on  the  left  side  of 
the  figure^  one  of  which  {u)  is  cut  through  its  stalk,  and  the  other  {b) 
a  little  to  one  side  of  it.  Figs,  4  and  5,  Plate  LVH,,  represent  in 
ontiine  two  more  sections  from  the  same  series  through  the  brood- 
i^psules  a  and  b  of  figure  3,  in  order  to  show  the  way  in  which  a 
becomes  closed  off  tVom  the  groove  (fig,  4)  and  6  becomes  bifid 
(fig.  5).  Fig*  6,  Plate  LVIIL,  represents  one  side  of  a  transverse 
section  through  an  oral  arm  which  bore  nnmeronsj  and  relatively  very 
large,  brood-capsules.  Four  of  the  capsules  appear  in  the  section, 
one  of  ibem  (e)  cut  through  the  middle  of  its  stalk,  two  others 
(c  and  (^)  just  to  one  aide  of  their  respective  stalks,  and  a  fourth 
(/)  so  far  from  its  stalk  that  it  appears  as  if  detached  from  the  arm 
altogether. 

From  these  figures  it  is  eTidcut  that  the  capsules  are  formed  as 
simple  evaginatious  of  the  walls  of  the  groove  of  the  oral  arm.  They 
are  hence  lined  by  ended erm  internally  and  ectoderm  externally, 
with  more  or  less  mesogloea   between  the  two*      lu   the   smaller 
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capsules,  such  as  are  represented  in  figures  3,  4,  and  5,  the  walls 
are  relatiyely  thick,  containing  a  great  deal  of  mesogloea,  and  the 
capsules  themselves  open  by  a  comparatirely  wide  opening  into  the 
lumen  of  the  groove.  In  the  larger  capsules,  on  the  other  hand 
(figure  6),  the  mesogloea  is  scarcely  visible,  appearing  as  if  squeezed 
out  by  the  pressure  of  the  numerous  embryos  contained  in  the 
capsules,  and  their  openings  are  much  narrowed.  They  always 
contain  embryos  in  all  stages  of  development,  from  segmenting  ova  to 
fully-formed  planulse.  In  the  series  of  sections  from  which  figures  3, 
4,  and  5  were  drawn,  several  ova  were  found  of  only  four  or  eight 
segments.  In  addition  to  the  embryos  contained  in  the  brood- 
capsules,  a  great  number  are  always  to  be  found  free  in  the  bottom 
of  the  groove  or  lodged  in  the  folcUngs  of  its  margin. 

My  excuse  for  publishing  these  details  is  that  after  I  had  made 
out  tbe  structure  of  the  pouches  from  my  sections,  I  consulted  the 
numerous  works  on  the  anatomy  and  embryology  of  Aurelia^  and 
found  the  brood-capsules  quite  erroneously  described  by  Claus  and 
Agassis  ;  while  in  other  writers  I  have  found  no  mention  of  them 
at  all. 

Claus  ('  Untersuchungen  fiber  die  Organisation  und  Entwicklnng 
der  Medusen,'  Prag,  1883)  writes: — *'The  ova  pass  from  the  ovary 
into  the  gastric  cavity  and  through  the  mouth  between  the  apposed 
surfaces  of  the  arms,  where,  surrounded  by  a  slimy  excretory 
product  of  the  endoderm  (von  einer  schleiroigen  Absonderungs- 
masse  des  Entoderms  urohiillt),  they  run  through  their  embryonic 
development  up  to  the  swarming  planula,  as  if  in  a  brood-cavity.'*  I 
find  this  account  to  be  incorrect,  as  far  as  my  specimens  go. 

Agassiz  ('  Contributions  to  the  Natural  History  of  the  United 
States,'  vol.  iv.)  states  (pp.  14  and  15)  that  the  embryos  of  Aurelia 
Jiavidula  leave  the  ovary  as  small  ciliated  larvae,  either  globular  or 
oval  in  shape,  and  with  dUtinct  inner  and  outer  waUs^;  in  this 
condition  they  reach  the  pouches.  In  another  passage  (p.  58)  he 
says : — "  The  ovaries  ....  discharge  their  eggs  into  the  cavity  above 
tbiat  floor  [t.  e.  of  the  genital  sacs],  from  which  they  have  no  other 
escape  than  through  the  channels  leading  into  the  main  carity  of 
the  body,  from  which  they  pass  along  the  medial  canals  of  the 
arms  into  the  pouches  formed  by  the  foldinge  of  their  margin^, 
where  they  undergo  theur  first  development."  In  figure  9  of  his 
plate  viii.  he  represents  some  of  the  pouches  containing  '*  eggs  and 
planulse."  Speaking  of  Cyanea,  he  says: — "The  eggs  of  Cyanea 
are  able  to  lodge  between  the  plications  of  the  inner  surface  of  the 
actiuo8tome>  though  not  provided  with  special  pouches  as  in  Aurelitu'* 
Thus  Agassiz  clearly  recognized  the  fact  that  the  embryos  of  Aurelia 
are  carried  in  special  pouches;  but  he  wrongly  describes  their 
formation  as  foldings  of  the  margin  of  the  arm ;  and,  moreover,  he 
states  that  the  embryos  do  not  reach  them  till  they  have  attained 
the  planula  condition.  If  this  is  the  case  in  Aurelia  Jiavidula,  it 
certainly  is  not  so  in  A.  aurita.  I  have  succeeded  in  finding  in  the 
pouches  embryos  in  all  the  stages  described  and  figured  by  Claus 
^  The  italics  are  not  Aganix's. 
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(io€,  cit,\  from  segmeuting  ova  to   the  fullj  formed  planulse  or 
''clistogastrnlae." 

Other  Medusae  helonging  to  the  Acraspeda  carry  their  ova  about 
during  the  first  stap:es  of  development.  Von  Lendcnfeld  states  (Proc. 
Linn.  Soc.  N.  S.  Wales,  vol.  ix.)  that  in  Pseudorhiza  '*  the  embryos 
are  carried  about  in  pouches  suspended  in  great  number  from  the 
radial  canals  which  run  centripetally  from  the  ring-canal.  They 
remain  there  till  they  are  fit  to  turn  into  young  Scyphistomes."  In 
Siylorhiza  (Phyllorhiza) punctata,  he  says  (loc.  cit.),  "the  young 
embryos  adhere  to  the  mother's  filaments  until  they  have  nearly 
attained  the  Scyphiatoma  stage."  The  same  author  describes 
(*  Zeitschrift  fiir  wiss.  Zoologie,'  1888,  p.  301)  in  Cyanea  anaskala 
and  Phyllorhiza  punctata  a  peculiar  arrangement  of  filaments  on 
the  underside  of  the  arms,  by  which  the  embryos  appear  to  be 
nonrbhed. 

P.S.,  Dec.  9,  1889. — Since  writing  this  article  my  attention  has 
been  directed  to  Ehrenberg's  paper,  ''Ueber  die  Akalephen  des  rotheu 
Meeres  und  den  Organismus  der  Medusen  derOstsee"  (Phys.  Abhandl. 
Akad.  Berlin,  1835).  Ehrenberg  gives  a  rough  figure  of  Aurelia 
aurita  showing  a  magnified  external  view  of  the  pouches  and  their 
contained  embryos  (Taf.  viii.  fig.  1,  and  Taf.  iii.  fig.  1)  ;  and  states 
(p.  197),  first,  that  the  brood-pouches  are  either  formed  by  the 
pressure  of  the  "  Kugeln  "  (i.  e.  ova  and  embryos)  which  collect  in 
the  groove  of  the  arms,  or  else  are  preformed  by  the  mother  for 
their  reception  ;  secondly,  that  the  pouches  increase  in  size  as  more 
embryos  crowd  in  ;  and  thirdly,  tlmt  when  the  embryos  quit  the 
pouches  the  latter  collapse  and  disappear. 

EXPLANATION  OF  PLATES  LVII.  &  LVIII. 

In  all  the  figures  ect  denotes  the  cctmlerin ;  ines,  the  mesogloea ;  end,  the 
endoderm  ;  d,  £gitollce;  and  the  loiter  G  is  placed  iu  the  lumeu  of  the  groove 
of  the  arms. 

Fig.  1.  An  oral  arm  of  Aurelia  aurita,  covered  with  the  little  pouches  con- 
taining embryos.     The  letter  m  is  placed  in  the  cavity  of  the  mouth. 

2.  A  transverse  section  of  an  oral  arm  which  was  entirely  without  brood- 

pouches.     Tlie  numerous  plications  are  due  to  the  arm  having  been 
crumpled  while  prewrved  in  epirit. 

3,  A  trans\er8e  section  of  an  ami  which  had  few  and  somewhat  small 

pouches,     a  and  b,  two  of  the  pouches  containing  embryos. 

4  &  5.  Two  more  nections  through  the  pouches  lettered  a  and  b  in  the 
last  iigure. 

(k  A  transverse  section  through  an  arm  wliich  had  numerous  and  Tcry 
large  brood-pouches.  Only  one  side  of  the  section  is  drawn,  c,  <f,  e, 
and  /,  four  pouches,  each  ctmtaining  a  great  number  of  embryos, 
those  in  c,  d,  and  /  being  only  represented  in  outline. 
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December  3,  1889. 
Prof.  Flower,  C.B.,  LLJ).,  F.R.S.,  President,  in  the  Chair. 

The  SecreUrj  read  the  following  report  on  the  additions  to  the 
Society's  Menagerie  daring  the  month  of  November  1889  : — 

Hie  total  number  of  registered  additions  to  the  Society's  Mena- 
gerie daring  the  month  of  November  was  83,  of  which  30  were  by 
presentation,  3  by  birth,  38  by  purchase,  5  by  exchange,  and  7  were 
received  on  deposit.  The  total  number  of  departures  during  the 
same  period,  by  death  and  removals,  was  86. 

The  following  extract  was  read  from  a  letter  received  by  the 
Secretary  from  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S.,  dated  Gape 
Town,  Sept.  24,  18S9:— 

"  From  time  to  time  I  have  read  with  interest  that  which  has 
appeared  in  the  Society's  '  Proceedings '  concerning  Bipaiium 
kewetue  ^.  Last  year  I  found  about  my  place  at  Rondebosch 
several  specimens  apparently  of  this  creature,  some  of  which  I 
gave  to  the  Museum.  This  winter  I  have  found  other  specimens, 
some  of  which  were  very  fine  ones.  I  placed  in  a  glass  jar  some 
earth  and  living  moss  and  added  water.  In  this  I  have,  daring  the 
last  six  months,  kept  my  specimens  of  Bipaiium,  I  have  covered 
the  top  of  the  jar  with  fine  wire  game,  and  placed  it  on  the  floor 
in  a  diiark  corner  of  a  room  under  the  folds  of  a  window  curtain. 
Some  of  the  large  specimens  of  Bipaiium  have  disappeared,  but 
I  find  that  there  are  in  the  jar  several  young  ones  in  a  healthy 
state,  which  glide  over  the  sides  of  the  jar,  where  I  see  them 
during  the  very  early  hours  of  the  morning.  Those  which  I 
placed  in  the  jar  have  either  bred  or  multiplied  by  division." 


Mr.  Henry  Seebohm,  F.Z.S.,  exhibited  a  small  collection  of 
Birds  selected  from  a  series  obtained  during  the  present  year  by 
Mr.  Hoist  on  the  Bonin  Islands.  Amongst  them  were  specimens  of 
the  following  species : — 

Hapalopieron  familiare. 
Fringilla  kittlitzi^  sp.  nov. 
Cettia  diphone. 
Hypsipetes  squamicept, 
Carpophaga  versicolor, 
(Estrelata  hypoleuca. 
Nycticorax  crassirostris. 

Mr.  Seebohm  also  exhibited  a  pair  of  Merula  celienops  from 
Fatsirio  Island.  

Mr.   Sclater  exhibited  a  specimen  of  the  egg  of  the  Crested 
Screamer  {Chauna  chavaria\   from   the   collection  of  Mr.  J.  J. 
*  See  P.  Z.  S.  1886,  p.  166 ;  1887,  p.  548 ;  1889,  p.  6. 
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Dalgleish,  and  pointed  out  its  resemblance  to  that  of  the  Geese 
(Anser),  The  egg  was  one  of  a  clutch  of  four  taken  in  October, 
1873,  bj  Mr.  £.  Gibson  (as  described,  'Ibis,'  1880,  p.  166)  near 
Cape  San  Antonio,  Buenos  Ajres. 


The  following  papers  were  read  : — 

1.  Contributions  to  the  Anatomy  of  Picarian  Birds. — Part  I. 
On  some  Points  in  the  Structure  of  the  Hombills.  By 
Frank  E.  Beddard,  M.A.,  F.R.S.E.,  &c. 

[Received  October  5,  1889.] 

Under  the  above  heading  I  propose  to  offer  to  the  Society  a  series 
of  notes  upon  the  structure  of  Picarian  birds  which  may  form  a 

Parallel  series  to  the  valuable  communications  upon  Passerine  birds 
y  Prof.  Garrod  and  Mr.  Forbes  published  in  the  '  Proceedings  *  of 
this  Society. 

The  anatomy  of  the  soft  parts  of  the  Hornbills  has  not  been 
much  studied,  excepting  as  regards  those  points  which  were  made 
nse  of  by  Garrod  in  his  scheme  of  Bird-Cla3sification  ;  further 
details  are,  however,  to  be  found  in  Gadow's  work  upon  Birds  % 
and  in  Max  FUrbringer's  recently  published  monograph  upon  the 
shoulder-girdle  and  muscles  of  Birds  \ 

Visceral  Anatomy. 

The  /«»er-lobcs  present  some  differences  in  different  Hornbills. 

Commencing  with  Bucorvus  abyssinicus,  in  which  the  right  lobe 
is  larger  than  the  left,  the  series  terminates  with  Buceros  coronatus^ 
in  which  the  left  lobe  is  larger  than  the  right.  The  following  table 
shows  the  relations  of  the  liver-lobes  in  such  Hornbills  as  have  been 
examined  ^. 

Bucorvus  abyssinicus.  II  >  L. 

Accros  nipalensis.  R  >  L. 

Buceros  bicornis,  R>L. 

Sphay Globus  at ratus.  R>L. 

Bycanistes  subcylmdricus,  R  >  L. 

Buceros  plicatus,  R=L. 

Buceros  rhinoceros,  R=L. 
Buceros  corona  tus.                  \      R  <  L. 

I  have  noticed  a  peculiarity  in  several  species  of  Hornbills  which 
is  not  found  in  all  other  birds.  In  all  birds  the  two  lobes  of  the 
liver  are  completely  separated  from  each  other  by  the  umbilical 
ligament,  which  bears  the  umbilical  vein  (this  appeared  to  be 
particularly  large  and  well  developed  in  all  Hornbills  which  have 

*  Bronii*8  '  Klasscn  und  Ordnnngcn  doe  Thierroicbs,'  Bd.  vi. 

*  •  UnterBuchungen  zur  Morphologie  und  Systematik  der  Vcigel.* 

^  The  greater  part  of  these  observutioiis  are  to  be  found  in  MS.  notes  of 
Garrod  and  Forbes. 
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been  dissected  by  me)  ;  and  in  addition  one  liver-lobe — the  right — is 
commonly  separated  from  the  abdomen  by  a  thin  membranous 
septum.  In  Hornbills  both  lobes  of  the  liver  are  thus  shut  off ;  I 
have  figured  this  condition  in  Bucorvus  abyssinicus  ^ ;  it  is  exactly 
the  same  in  one  or  two  other  species  which  I  have  subsequently 
studied.  This  condition  is,  so  far  as  my  experience  goes,  rare  in 
birds ;  since,  however,  I  propose  later  to  bring  forward  some  facts 
relative  to  the  arrangement  of  the  viscera  and  the  partition  of  the 
coelom  in  birds,  I  only  dwell  upon  this  character  now  as  tending  to 
separate  the  Bucerotidse  from  most  of  their  allies. 

Si/rinx. 

Aceros  nipalensis, — ^The  last  rings  of  the  trachea  are  fused 
together  to  form  a  solid  box,  at  the  sides  of  which,  however,  the 
individual  rings  are  recognizable.  In  front  the  last  three  rings  are 
thus  fused,  but  behind  two  additional  rings  fuse  with  the  others  to 
form  a  wide  and  deep  bony  plate.  The  tracheal  rings  lying  in  front 
of  these  five  show  the  dovetailing  arrangement  which  is  so  often  found 
in  the  tracheal  rings.  The  pessulus  is  well  developed  and  bony,  but 
owing  to  the  complete  fusion  of  the  tracheal  rings  both  posteriorly 
and  anteriorly  it  is  impossible  to  say  from  which  rings  it  is  de- 
veloped. 

The  intrinsic  muscles  of  the  syrinx  are  attached  near  to  the 
boundary-line  between  the  last  and  the  penultimate  tracheal  rings. 

The  bronchial  semirings  are  cartilaginous,  and  there  is  a  consider- 
able interval  between  the  first  of  these  and  the  last  tracheal  ring. 

Bucorvus  abysnnicus. — ^The  syrinx  of  this  Hombill  (fig.  1,  p.  589) 
differs  in  many  particulars  from  the  last.  The  tracheal  rings  are  not 
ossified,  and  there  is  no  box  formed  by  their  fusion.  Only  posteriorly 
are  the  penultimate  ring  and  the  two  in  front  of  this  fused  just  at  the 
origin  of  the  pessulus ;  anteriorly  the  pessulus  is  fused  with  the 
antepenultimate  tracheal  ring,  which  forms  with  it  a  three-way 
piece ;  the  last  two  tracheal  rings  do  not  meet  in  front.  The 
slender  syringeal  muscles  are  attached  to  the  anterior  margin  of 
the  last  tracheal  ring. 

The  peculiar  shaped  tracheal  rings  are  hardly  recognizable  until 
about  the  14th  from  the  end. 

Buceros  rhinoceros  (fig.  2,  p.  589)  has  a  syrinx  which  is  not  very 
different  from  that  of  Aceros,  The  same  rings  are  fused  to  form 
an  ossified  box ;  but  the  fusion  between  the  several  rings  is  hardly 
so  extensive  as  in  Aceros ',  furthermore  the  syringeal  muscles  are 
attached  to  the  posterior  border  of  the  last  tracheal  ring. 

In  Sphagolobus  atratus  there  is  very  little  fusion  between  any  of 
the  last  tracheal  rings ;  the  last  three  rings,  which  alone  show  any 
signs  of  ossification,  are  fused  for  a  very  short  space  anteriorly ; 
posteriorly  there  is  no  fusion  at  all,  and  the  pessulus  can  be  plainly 

1  **  Notes  on  the  Visceral  Anatomy  of  Birds. — I.  On  tlie  so-called  Omentum.** 
P.  Z.  S.  1885,  p.  842,  woodcut,  fig.  2,L. 
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seen  to  be  connected  with  the  atitepetiiiltimate  ring.  Ah  hough  the 
last  tracheal  rings  are  not  fuse*tl,  they  are  very  closely  applied  together 
and  no  membranous  inters  paces  are  left* 

Fig.  1. 


Sjrini  of  Buc&rvus  ah^mnicM.    Prtmt  view. 


Fig.  2. 


Byrinx  of  BnceroA  rhimimm.    Front  tiew* 


!Ceratot^rjmna  eltiiaj  which  Is,  like  the  last,  a  comparatively  small 
species,  has  a  very  similar  syrinx ;  indeed  I  can  find  no  differences 
sufficiently  tangible  to  be  described* 
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Bueeros  lunatus  and  B.  bicomis,  which  are  hoth  large  species, 
hardly  present  any  differences  from  B.  rhinoceros, 

Bycanutes  mbcylindricua  has  a  syrinx  which,  although  of  ahoat 
the  same  size  as  that  of  Ceratogytnna  data,  shows  certain  differences 
which  are  worth  patting  on  record.  In  the  first  place,  the  syrinx 
is  much  compressed  from  side  to  side  at  the  level  of  the  last  tracheal 
ring ;  in  the  second  place,  the  last  tracheal  ring  is  very  much  more 
arched  than  usual ;  it  forms  indeed  almost  a  complete  semicircle. 
The  intrinsic  muscle  of  the  syrinx  in  this,  as  in  the  other  smaller 
Hornbills,  is  very  much  larger  relatively  than  in  the  larger  species. 

Anthraeeros  malaj/anus,  again,  is  a  little  different  from  all  the  types 
hitherto  described.  The  last  tracheal  rings  are  but  little  fused 
posteriorly,  only  the  penultimate  and  antepenultimate  rings  are  so 
fused,  so  that  it  is  impossible  to  be  certain  as  to  the  origin  of  the 
pessulus.    The  intrinsic  muscles  are  slender. 

T0CCU8  presents  certain  peculiarities  which  I  have  not  yet  observed 
in  any  other  Hornbills;  the  trachea  has  two  pain  of  extrinsic 
muscles  given  off  about  J^  an  inch  apart.  This  condition  seems  to 
me  to  be  so  remarkable  that  I  have  preserved  the  specimen  which 
shows  it,  though  unfortunately  the  insertions  of  the  anterior  pair  of 
muscles  are  lost  and  I  have  no  recollection  of  where  the  point  of 
insertion  was.  The  intrinsic  muscles  are  relatively  small.  There 
appears  to  be  no  fusion  between  any  of  the  tracheal  rings. 

Myology. 

The  arrangement  of  the  semitendinosus  and  adductor  in  Aceros 
nipalenais,  which  is  somewhat  complex,  will  be  understood  from  the 
accompanying  drawing  (woodcut,  fig.  3,  p.  591). 

The  semitendinosus  (St)  is  inserted  on  to  the  tibia  by  a  long 
thin  fiat  tendon;  another  tendon  joining  the  first  just  where  it 
passes  into  the  muscle  is  attached  to  the  gastrocnemius. 

The  accessory  semitendinosus  is  in  two  parts:  the  larger  half 
(Ast)  is  attached  to  the  semitendinosus  just  behind  the  origin  of 
the  tendon  of  insertion  of  the  latter ;  the  second  half  appears 
to  arise  from  the  tendon  which  connects  the  semitendinosus  with 
the  gastrocnemius,  it  passes  up  towards  the  thigh,  and  just  in  front 
of  its  (tendinous)  insertion  on  to  the  femur  it  receives  a  tendon 
from  the  adductor.  This  latter  muscle  (the  adductor  longus)  is 
inserted  by  three  tendons: — (1)  to  the  femur;  (2)  a  small  tendon 
which  has  already  been  described  as  joining  the  second  half  of  the 
accessory  tendinosus ;  and  (3)  near  to  the  origin  of  one  of  the  internal 
heads  of  the  gastrocnemius ;  to  this  tendon  is  also  attached  the 
inner  head  of  the  gastrocnemius. 

The  corresponding  muscles^  of  Bucorvus  abyssinicus  are  rather 
simpler  than  in  Aceros  nipalensis.  The  adductor  longus  is  only 
inserted  at  two  places :  first  by  a  fieshy  insertion  along  a  considerable 
length  of  the  lower  border  of  the  femur ;  second  by  a  tendon  in 

^  Ghtdow  figures  most  of  these  muscles  in  Bronn's  '  Thierreiohs,'  Ayes,  Bd.  vL 
Abth.  iv.  Taf.  zxiiL  b,  fig.  1. 
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roEnuion  livith  the  iiitiertnast  head  of  the  g^astroctiemiua.  The  semi^ 
tendinosus  is  attached  hy  n  thin  tendou  to  the  tibia  fta  in  Aceros  and 
bj  a  short  tendoi),  ali^o  aa  lu  that  sfiecies^  to  the  gastrocnemius.  The 
aceessorif  semiiendinosus  arises  t'hiefly  from  this  latter  tendou>  but 
tht^re  is  no  division  between  this  part  of  the  mnsete  and  that  tvliich 
takes  its  origin  from  the  fleshy  part  of  the  semiteuUinosus. 

Fig.  3. 


ffd^j 


Leg-musclea  of  Aaenm  n^lensis, 

add.  Adductor  lon^fl ;  A^t,  n^ecEtorj  eemit^ndinosus^  jS'^*  seQiitendhioius ; 
gmlj  gastroen^iuiua  ;  Sjiif  ttemim^mbiaiiofliiii 


In  BttcefG^  QtrattiM  there  is  again  some  httle  differcoce  from  both 
the  types  already  described,  although  the  resemblances  are  on  the 
whole  closer  to  Auerfis, 

The  adductor  lony^s  is  attached  by  two  tendinous  heads;  the 

■  upper  one  of  ihe&e,  as  in  Aceros^  la  attached  to  the  lovier  border  of 
H  the  fetnur;  this  corresponds  to  the  fleshy  insertion  of  the  muscle  in 
I         Bucorrus;  the  lower  tendon  is  fused  on  its  way  with  the  inner  head 

■  of  the  gastrocnemius^  which  is  continued  upwards  and  reaches  the 
I         femur  J  and  then  bifurcates  into  two  tendons  of  insertion*     The 

■  relations  of  the  semitendinosus  and  of  the  accessory  semitendinosui 
I  are  as  in  Acerot  nipaiemis* 

H  In  Toccus  these  muscles  are  much  the  sanie  &s  in  Buceros* 

H  In  Ceraiogijmna  eiala  I  find  a  closer  resemblance  to  Aeeroe  than 

■  to  any  other  of  the  genera  mentioned  in  this  paper^  but  there  is  an 
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agreemeDt  with  BucorvuM  iu  the  fleshy  insertion  of  the  adductor 
longus  on  to  the  lower  border  of  the  femur.  The  accessory  semiiem- 
dinosus  is  distinctly  double  as  in  Aceros  and  b  attached  by  a  short 
tendon  to  the  adductor,  though  the  direction  of  this  tendon  is  some- 
what different  to  what  is  found  in  Aceros, 

The paiayial  muscles  oiBucorvus  (fig.  4  )  are  particularly  interesting ; 
as  in  other  Hornbills,  the  tendon  of  each  just  at  its  commencement 
is  reinforced  by  a  tendinous  slip  derived  from  the  pectoralis  primus ; 
in  Bucorvus  there  is  in  addition  a  tendinous  slip  from  the  biceps. 

Fig.  4. 


Patagial  muscles  of  Buccrtnu  abyssinieus. 

H,  Humerus ;  Bi,  Biceps ;  t.p,  b,r,  tendon  of  tensor  paiagii  hrevis  ;  a\  tendi- 
nous slip  U)  prcf oral  is  primus ;  Bs,  junction  of  this  with  a  tendinous  slip 
to  biceps ;  a,  tendinous  slip  which  unites  tendon  of  tensor  patayii  langvs 
with  pectoralis. 


The  fact  that  this  slip  is  attached  not  to  the  tensor  longus  but  to  the 
tensor  brevis  does  not  in  my  opinion  invalidate  its  homology  with 
the  so-called  "  biceps  slip  "  of  other  birds.  Bucorvus  is  moreover 
not  the  only  '<  Anomalogonatous "  bird  with  a  biceps  slip ;  these 
structures  I  have  found  in  Coitus  as  a  well-developed  fleshy  muscle 
united  to  the  tendon  of  the  tensor  longus ;  but  its  description  by 
Prof.  Fiirbringer  *  has  anticipated  the  novelty  of  the  present  remarks. 

1  Untermiohiuigen  xor  Morph.  u.  System,  der  Yogel,  &e.  voL  i.  p.  629. 
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Buenrvits  possesses  a  feme  ml  caudal  miiscte,  \vhicli  waa  stated 
hy  GarroJ  to  be  abs^it  ^,  but  is  described  and  figured  by  Gadaw  ^ 

lu  Jceros  the  hi^ad  of  ibe  anconeus  is  iingle  i  it  is  double  in 
Biicorvus  and  Buccroi^ 


I  do  not  attempt  in  the  present  paper  to  discuss  in  detnil  the 
affinities  of  the  RornbiUs  to  other  PicArian  birds,  as  material  hardly 
exists  at  present  for  comparisotu  The  only  birds  to  which  thej 
might  be  supposed  to  be  allied,  and  to  which  they  show  a  particular 
resemblauce  tu  any  well-nmrked  character,  are  the  CoUes  and  Capri- 
mu^idfL' ;  the  presence  of  the  ligament  uniiing  the  biceps  to  the 
tensor  patagii  in  Bucarvus  is  no  doubt  the  representative  of  the 
muscular  slip  existing  in  the  former  groups*  With  regard  to  the 
Caprimuigidoej  these  birdii  probably,  in  spite  of  the  resemblance  noted 
aboye,  would  not  be  regarded  by  mfiuy  orDithologists  as  coming 
anywhere  near  the  HornbilU.  I  may  remark,  however,  that  iV 
durgus  has  the  same  great  development  of  muscular  fibres  in  the 
horizontal  septum  attached  to  the  gii^ard  that  has  been  recorded 
above  in  the  Hornbills, 

The  main  object  of  this  paper  is  to  endeavour  to  fix  some  of  the 
generic  types,  about  the  limits  of  which  the  most  diverse  opiuions 
have  been  held. 

To  mention  a  few  of  these: — E!lioti  in  his  illustrated  monograph*  of 
the  Family,  allows  no  less  than  19  distinct  p;enera  ;  Dubois  *'  considers 
that  there  are  only  four  genera  of  Hornbills,  while  G,  U,  Gray  "  only 
admits  two,  Bucorvus  and  Bticeros. 

There  can  be  no  doubt  whatever  that  Bucorm^  forms  a  very 
distinct  type  of  IIornbiHfi,  even  in  its  habits.  Although  it  does 
not  differ  from  the  other  Bncerot idee  in  the  absence  of  the  femoro- 
caudal  mnacle  as  Garrod  believed  it  did,  Bttcortfus  exhibits  a  larger 
number  of  structural  differences  from  other  forms  than  any  of 
these  do  from  each  other.  The  peculiarities  of  the  carotid  arteries  *, 
the  structure  of  the  syrinx  (see  p.  588),  a»id  the  presence  of  a  ten- 
dinous *'  biceps  slip"  mark  out  Bucorvus  as  far  removed  from  other 
Buce  rot  idee.  With  regard  to  the  other  Horubilis  it  is  not  so  easy 
to  mark  out  a  number  of  distinct  genera. 

The  form  of  the  syrinx  in  BycanUte^  is  peculiar,  and,  as  far  as 
my  observations  go,  restricted  to  tliis  genng ;  but  unfortunately  I 
am  not  in  a  position  to  add  any  other  differential  characters.  It 
will  be  remembered,  however,  that  the  species  which  constitute  the 
genns  B^canhtes  are  African  and  do  not  extend  into  the  Oriental 
Region  i  there  is  thus  some  further  support  given  to  the  view  that 

^  Loc.  ciL  '  Loe.  cit 

*  A  Monograph  of  thu  Bucerotida?.     London,  1877-S2. 

*  "Kevue  critique  dm  Oieeaux  de  la  PiLtniile  dea  B\ii 
d^HiaL  oat.  de  Belgique,  L  m.  (iSm-b),  p-  187. 

«  HanddiHt,  p.  1^7. 

*  "  On  ft  peculiaritT  in  the  Carotid  ArtPriea,  and  other  pomta  in  th©  Anjitomy 
of  the  Ground  Hornbill  {Bucormji  a%jB*>iiVr«)/*  P.  Z.  8.  1876,  p.  60,  and  Coll, 
Papers,  p.  310.  W,  Otiley,  **  A  Description  of  ttie  Veusela  of  the  Kack  and 
Head  in  tb«  Ground  Hombili;'  F.Z,  S,  187^,  p,  4t>l, 


Bu£«ratide«  "  BoIL  Mas. 
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ibis  group  of  Horn  bills  may  be  regarded  as  a  distinct  g^enertc  type — 
Bycattktes.  I  nm  also  inclined  to  think  that  Taccus  m  a  distitict 
gemiR ;  it  may  bo  that  the  African  forma  are  really  distinct  from 
the  Asiatic  ;  but  this  is  a  matter  tiiat  requires  further  study* 

Col.  Tickell  ^  has  separated  Aceros  and  those  Horubllls  such  as 
Toceu^  which  are  without  casques  from  the  other  ludlan  Iloni bills, 
and  has  remarked  that  tlie  two  geaera^  which  he  terms  Acerot  and 
Buc^ras  respectivelyj  have  a  different  mode  of  flight, 

AceroSf  however,  in  my  opinion  should  not  be  generically  separated 
from  Buceros,  tlie  anatoniical  differences  between  the  two  genera 
being  so  estremelv  slight. 

Ceratogymna  and  Sphagohbus  have  a  syrini  which  differs  in  the 
u  on -fusion  of  the  last  tracheal  ringg  from  the  syrinx  of  Buetros  and 
particularly  of  Aceros,  where  the  fusion  between  these  rings  is  greater 
than  1  hare  observed  in  any  other  Horn  bill.  But  this  peculiarity » 
as  also  in  tlio  case  of  Toccus  and  BytanUifs,  ia  correlated  perhaps 
with  the  small  size  of  the  birds. 


2.  On    the    Anatomy   of    Biinneister's    Cariama    [Ckwnga 
burfndsteri) .     By  Frank  E*  Beddaru^  M.A.j  t\R.S,E., 

Prosector  to  the  Society, 

[Beceived  October  31,  1889.] 

The  specimen  which  forms  the  subject  of  the  present  paper  was 
acquired  by  the  Society  in  1887  and  died  in  1888,  being  the  fifth 
example  '^  which  the  Society  has  obtained. 

The  bird  itself  was  discovered  only  thirty  years  ago  (hi  1859) 
bv  Dr,  Burnieister,  and  was  first  described  by  Dr.  Hartlauh*  in  the 
*  Proceedings'  of  this  Society-  This  description  is  confined  to  the 
external  characters,  and  to  an  intt-re&ting  account,  from  Dr.  Bnr- 
meister's  noteSj  of  the  habits  of  the  bird.  It  is  considered  by  Hart- 
iaub  to  present  differences  of  snbgeneric  value  from  Curiam*!  eristatu* 
Reich  en  bach  afterwards^  placed  it  in  a  separate  genus,  a  proceeding 
which  is  approved  of  by  Mr.  Sclater**  A  figure  of  the  bird* 
illustrates  Mr.  Sclater's  note  which  has  just  been  referred  to, 

Later  Dr,  Burnteister'  gave  a  somewhat  fuller  account  of  its 
externa!  characters,  agreeing  with  Relchenbach  in  distinguishing  it 
generically. 

Dr,  Gadow  has  given  *  some  account  of  the  visceral  anatomy  of 

^  Birds  of  liiHia  (MS,);  tliia  work  is  in  the  Societj-'fi  Library. 
3  Sdiiter,  P.  Z.  S.  1887.  p.  31'J. 

^  "  On  a  aew  form  of  GmUatorinl  Bird  nearly  allied  to  th«  CariiLnia  {Dicho^ 
i^hm  cHdatua);'  P.  Z.  S.  ISJO.  pp.  3S5-6. 

*  Die  n>Il«tazidfgste  Naturgeacoiefate  der  Tauben,  eto.  p.  150. 

*  P.  Z.  6.  1870,  p.  606, 
'  Loo.  di.  pK  nxTi. 
^  Boise  durch  die  Ln  PlAtn-St&ateti,  Bd.  ii,  p.  506. 

*  Joum.  f.  Omith*  Jnhrg.  xd?.  (1876)  pp.  445-6, 
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the  two  Seriemas ;  ihere  appears,  from  what  be  aaysj  to  be  do 
difference  between  the  two  species,  but  his  account  is  a  very  brief 
one  atul  confined  to  the  principal  characters  ;  so  far  as  it  goes  my 
own  observations  are  t|wiie  confirmatory  of  Gadow'a  paper*  The  bird 
is  regarded  by  Gadow  as  near  to  OtU  and  Grv& ;  this  view  is  etill 
retained  ^  by  Dr,  Gadow.  The  osteolopy  and  visceral  anatomy  of 
Cariama  cn^tala  have  been  worked  out  by  Burmeister  ^*  In  the 
course  of  the  (bllowing  remarks  upon  the  osteology  of  Ckunga, 
which  is  coTnf>ared  with  that  of  Variama^  I  do  not  refer  iu  detaiL  to 
Burmeister^s  description  of  the  bones;  as  to  the  visceral  anatomy  I 
have  not  much  to  add  to  Burmei sterns  description.  Cariama  is 
regarded  by  Burmeister  as  forming  with  Psophia  a  special  group 
eloselj  allied  to  Cranes  and  more  remotely  to  Oiis  and  tlie  Eavls  ; 
the  presumed  affinities  with  Gypogeranus  are  quite  superfici ah  Bur- 
meister's  views  of  the  affinities  of  the  bird  are  based  upon  visceral 
as  well  as  osteological  character^^  and  1  propose  later  on  to  examine 
this  matter  in  connection  with  /'jojsAidj  the  anatomy  of  which  I  am  at 
present  studying,  I  do  not  enter  in  this  paper  into  the  affinities  of 
Chunga  and  Cariama ;  I  merely  attempt  to  differentiate  the  two 
genera  and  to  show  that  they  are  to  be  distinguished  by  well-marked 
osteological  characters^  although  Iq  the  visceral  and  muscular  ana* 
tomy  they  are  very  similar. 


Oiiieohgtf* 

The  skull  of  Chun^a  (fig.  1,  p.  596)  is  decidedly  narrower  in  the 

orbital  repion  than  that  of  Cariama  {ibid.  fig.  2), 

The  lachrymal  bones  project  further  out  from  the  skull ;  in  Cariuma 
the  distal  region  of  each  of  these  bones  is  bent  sharply  down  and 
comes  to  lie  at  right  angles  ;  in  Okunga  the  corresponding  bones  are 
only  gently  curved  and  therefore  appear  to  have  a  relation  to  the 
skull  different  from  that  of  Cariama^ 

On  the  under  surface  of  the  skull  several  well-marked  differences 
between  the  two  types  arc  recognizable* 

The  palalineg  in  Vkunga  have  a  nearly  straight  posterior  margin, 
which  lies  therefore  in  a  direction  nearly  at  right  angles  with  the 
lateral  margins  of  the  bone. 

In  Cariama  the  angle  formed  by  the  external  lateral  and  the 
posterior  margins  of  the  bones  is  greater  \  that  is  to  say,  the  jios- 
terior  margin  of  the  palatine  bone  does  not  coincide  so  nearly  with 
the  direction  of  the  transverse  axis  of  the  skull  as  it  does  in  Chunga. 

The  maxiilo-palaiines  of  Chunga  extend  further  forwards  than  ia 
Cariama  and  each  narrows  gradually  towards  its  anlerior  extremity  x 
in  Cariama ^  on  the  contra ry»  these  bones  show  a  greater  deficiency 
in  ossification  anteriorly^   and  so  come  to  be   somewhat  abruptly 

^  *'  On  theTftionoitik  Value  of  the  Inteatiaal  Convolutiona  mBirdi/*  P.  Z.  S, 
1889,  p.  2m. 

^  "  BeiUrage  stir  Katiifg«K}htchte  d«r  Sericma,"  Abk  mX.  Qm  BjOk,  i.  (ISM) 
p  17. 
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truncated.     These  booes  are  also  less  spougjr  and  mltogetKer  more 

solid  id  Cktiitjfa* 

The  numher  of  vertebrce  aud  their  disLribuCiou   appenr  la  he 
identicAl  ill  the  iviQ  ty]ies« 

The  first  ri^^  oUiiough  still  mdifneatftry,  ia  much  larger  Id  Cariama, 


Fig.  1. 


Fig. 


P,  palfttinM ;  6,  supraorbital  ri6g©. 


Lettoring  an  in  fig.  1. 


and  the  3rd  to  5th  und  6th  rib*  hare  strong  htmked  uucinate  pro-j 

cesses ;  the  sternal  rib  of  tbe  3rd  rib  (the  first  complete  rib)  is  &» 
strong  In  proportion  as  are  tbe  following  sternal  portions.  There  ia 
no  rudimentary  rib  behiad  the  /tb  (see  fig.  4,  p.  599). 
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In  Chunga  (fig.  3,  p.  598)  there  are  differences  in  all  the  points 
just  enumerated.  The  first  rib  is  very  rudimentary  ;  only  ribs  4,  5, 
and  6  (t.  e,  one  less  than  in  Cariama)  are  furnished  with  uncinate 
processes,  which  are  straight,  directed  upwards  and  backwards,  and 
not  curved ;  the  sternal  half  of  the  first  complete  rib  is  slender. 
There  is  a  rudimentary  8th  rib  on  each  side ;  on  the  left  side  of  the 
body  it  consists  of  a  curved  piece  continuous  below  with  the  sternal 
portion  of  the  7th  rib  ;  on  the  right  side  a  shorter  piece  lies  along  the 
posterior  border  of  the  sternal  half  but  not  fused  with  it ;  there  is 
also  a  small  rudiment  of  a  vertebral  rib  attached  to  the  transverse 
process  of  the  8th  dorsal  vertebra. 

The  proportion  between  the  length  (from  point  to  point)  of  the 
lateral  margin  of  the  sternum  and  the  length  of  the  space  occupied 
by  the  attachment  of  the  sternal  ribs  is : — 

in  Cariama,  2*4  :  1'35, 
in  Chunga,  2' 5  :  1*15, 

showing  that  in  the  latter  genus  the  attachments  of  the  ribs  are  more 
crowded  together  than  in  the  former ;  at  the  same  time  the  first 
sternal  rib  is  attached  much  nearer  to  the  anterior  lateral  process 
of  the  sternum  in  Chunga  than  it  is  in  Cariama.  The  sternal  ros- 
trum is  more  developed  in  the  latter  type,  and  there  is  a  difference 
iu  the  shape  of  the  sterna  on  a  lateral  view  which  will  be  more 
easily  appreciated  by  an  inspection  of  the  accompanying  woodcuts 
(figs.  3,  4)  than  by  a  description. 

In  the  pelvis  (see  figs.  5,  6,  pp.  600,  601)  the  chief  differences 
are,  firstly,  that  the  ilia  extend  rather  further  forwards  in  Cariama, 
yery  nearly  reaching  the  last  rib  but  one ;  in  Chunga  the  anterior 
extremities  of  the  ilia  only  just  get  beyond  the  seventh  rib.  Secondly, 
the  line  of  junction  of  the  transverse  processes  of  the  lumbar  ver- 
tebrae with  the  border  of  the  first  acetabular  ilium  forms  a  straight 
line  ;  in  Chunga  the  corresponding  line  is  curved.  The  breadth  of 
the  pelvis  is  greater  in  Chunga^  the  proportion  between  length  and 
breadth  in  the  two  types  being  as  follows : — 

Length 

of  polvis.  Breadth, 

in.  in. 

Chunga 2*95  16 

Cariama....    3*25  1'6 

These  measurements  of  breadth  are  taken  from  the  extremities  of 
the  post-trochanteric  processes,  which  are  well  marked  in  both  these 
birds,  but  perhaps  if  anything  rather  more  marked  in  Chunga. 
If  these  measurements  had  been  made  between  the  antitrochanteric 
processes,  the  contrast  between  the  two  types  in  the  ])roportions 
between  length  and  breadth  of  the  pelvis  would  have  been  greater 
than  is  indicated  in  the  above  table ;  these  processes  are  more 
strongly  developed  and  project  further  out  in  Chunga  than  they  do 
in  Cariama. 
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PteryloM,  Myology,  and  FUceral  Anatomy, 

The  pterylosis  of  Chunga  does  not  differ  in  any  points  from  that 
of  Cariama.       The  oil-gland  was  quite  nude  with  a  long  duct. 

Fig.  5. 


Chunga  burmeisferL    Pelvis,  donal  view. 


Comparing  the  viscera  generally  with  Burmeister's  description  and 
figures  of  Cariama,  I  do  not  find  any  points  of  difference  between 
the  two. 
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I  may  remark,  howeTer^  that  in  Chunga  ^  there  are  conaiderable 

traces  of  the  right  aortic  arch  in  the  shape  of  a  fibrous  band  attached 
to  the  aorta  juat  in  front  of  origin  of  the  ccdiac  axis.    This  may 


Fig,  6, 


r 


Coftama  etUtaU,    Pehin,  dorsal  tiew- 


perhaps  be  regarded  as  a  point  of  resemblance  with  the  Accipitres; 
It  u  true  that  in  other  birds  besides  the  Accipitres  the  ligament 

I         *  I  bate  not  had  an  opportunity  of  flnding  oat  whether  Cwriajna  aliowB  the 
M     eaxDO  Htructure, 
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corresponding  to  the  r^ht  aortic  arch  is  present ;  hnt  its  presence  is 
fonnd  in  so  many  Accipitres  that  it  is  highly  characteristic  of  them. 
I  quote  from  MS.  of  Garrod  the  following  measnrements  of  the 
rarious  parts  of  the  alimentary  tract  to  show  how  close  is  the 
resemblance  between  the  two : — 

Cariama,  Chunga. 
in.  in. 

Small  intestine 33  33 

Large  intestine ....        3  3*5 

Cieca 8-75         |  ^  JJ 

The  expansor  secundariorum  is  as  in  Chauna  and  Cariama, 
There  is  no  biceps  slip  to  patagial  tendon  as  in  Cariama.  The 
anconevu  has  an  accessory  flat  tendon  attaching  it  to  humerus. 

The  pectoral  muscle  arises  from  the  whole  of  the  sternum,  which 
is  free  from  the  origin  of  the  second  pectoral ;  it  also  arises  from 
the  aponeurosis  of  the  second  pectoral.  It  b  partially  divided  by  a 
septum  into  two  muscles. 

The  tensores  patagii  brevis  and  langus  appear  to  form  one  muscle 
at  their  origin  ;  this  muscle  receives  a  tendon  from  deltoid  ridge  of 
humerus.  The  tendon  of  brevis  is  very  large  and  flattened  out,  but 
as  it  is  accurately  figured  by  Fiirbringer^  I  do  not  describe  it  more 
fully.  A  drawing  of  Prof.  Garrod's  shows  that  in  Cariama  the 
tensor  brevis  tendon  is  similar,  and  he  particularly  states  that  there  is 
no  biceps  slip  ;  neither  FUrbringer  nor  myself  have  found  a  biceps 
slip  in  Chunga, 

The  accessory  femoro-caudal  is  present  in  Cariama^  and  it  is  stated 
by  Garrod  in  a  MS.  note  to  be  missing  in  Chunga ;  however,  I 
found  this  muscle  in  the  specimen  dissected  by  me ;  it  was  thin  and 
slender,  and  became  tendinous  in  the  middle  between  its  origin  and 
insertion. 

The  biceps  braehii  in  Chung  a  is  bifid  at  its  insertion. 
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I.    iNXaoOtJCTORY. 

The  conditions  under  which  the  investigations  of  which  this  paper 

gives  the  results  were  commenced  and  carried  ou  were  stated  iti  the 
introduction  to  my  paper  upon  the  Subdivision  of  the  Bodj-caTitj, 
read  at  the  last  meeting  (see  above,  p«  452), 


IL  On  tee  Relations  of  the  Fat-bodies  op  the  Sauropsida, 

AND  ON  CERTAIN  PoiNTS  IN  THE  AnATOMY  OF  MONFTORS. 

The  fat-bodies  referred  to  are  those  which,  as  is  well  knowuj 
occur  in  Lizards  on  the  course  of  the  **  pelvic"  veins,  and  of  more 
or  less  of  the  anterior-abdominal  vein.  The  vessels  namedj  with 
their  tributariea,  take  away  the  blood,  which  is  brought  to  the  fat- 
bodies  by  large  branches  from  the  anterior  of  the  two  pairs  of 
arteries  ihat  aupply  the  hind  limha,  and  which  I  take  to  he  homo- 
logous with  the  ie  111  oral  artertes  of  birds. 

Correaporidiug  fat-bodies  are  very  conspicuous  in  the  Snakes  {qf, 
figs*  8,  9,  &  10  e.fi),  wiiere,  as  in  the  Snake-hke  AmphJabmnidic^ 
they  extend  from  the  cloaca  to  the  hinder  margin  of  the  hver  {c/» 
figs*  4,  5,  6,  7).  The  figures  of  fiections  of  Adder  and  embryo  Grass- 
Snake  show  that,  when  the  fat  ia  well  developed,  the  peritoneal 
cavity  of  Snakes  may  be  much  reistricted  by  reason  of  the  fact  that 
the  kidneys  and  fat- bodies  lie  outside  \u  The  latter  occur  in  the 
Crocodilesj  but,  as  described  below,  the  fat-bodies  here  referred  to 
are  in  these  animals  more  lateral  in  position  thau  in  Lizards;  aod  m 
the  case  of  the  birds,  the  fnt-laden  '^omentum,"  or  transversely 
expanded  ventral  ligament  of  the  stomach,  is,  1  think,  obviously 
comparable,  so  far  as  its  fat  is  concerned,  to  the  similar  fat-laden 
ventral  ligament  in  such  forms  as  the  Am  phis  bee  aid  se  and  Snakes, 
where  the  fat  extends  forwards  as  far  as  the  liver. 

The  Cbelonia  are  the  only  order  of  the  Sauropsida  in  which  I 
have  not  observed  these  structures  well  developed,  hut  there  appear 
to  be  traces  of  them  in  Bmt^s  europma  \ 

In  many  Lizards  (cf.  fig.  1 1)  these  fat-bodies,  pushing  the 
peritoneum  before  thenij  bulge  into  the  body-cavity  ;  and,  lying  on 
the  course  of  the  large  vessels  ventral  to  the  (once  respiratory 
allantoic)  bladder  (ef.  figs,  7  &  12)  and  the  alimentary  canal,  into 
the  ventral  ligament  of  which  they  in  some  forms  (Ampiiisba&nidto, 
fig,  4)  obviously  exteiid,  they  may  form  paired  maasea  quite  as  con- 
spicuous in  the  posterior  part  of  the  abdominal  cavity  as  are  the 
liver-lobes  in  the  anterior  half  ^ 

^  I  havo  only  exainined  iit  tUii  ooaaectUin  eomo  holf^doieu  spodmetig  of 
Emifi  ftnd   Testudo^  and  tboao  not  Inrge  ones. 

*  Tlii^e  lie,  of  coufw,  veutnU  to  the  alimentary  c^xud  anil  lutign.  Paeaiug 
over  the  important  diffbi^noc  tlial  do  hrzincbing  Bjstom  of  tubules  e^ctefide  from 
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The  extent  to  whicb  these  fat-bodies  project  into  the  body-cayity 
varies,  and  that  in  a  manner  not  merely  dependent  upon  their  size, 
but  also,  so  to  speak,  upon  the  ease  with  which  the  peritoneum 
separates  from  the  body-wall.  In  such  a  Lizard  as  Tupinambis 
tegueocin  I  have  seen  the  fat-bodies  projecting  forwards  into  the 
peritoneal  cavity  as  two  yellow  lobes,  as  large  as  the  liver-lobes  ;  and 
this  may  be  seen  usually  to  a  lesser  degree  in  the  common  Green 
Lizard  and  in  others.  On  the  other  hand,  in  a  specimen  of  Gerrko- 
aaurus  flavigularis  examined,  these  fat-bodies  extend  forwards  into 
two  spaces  ventral  to  the  peritoneum,  without  any  free  bulge  into 
the  body-cavity. 

A  series  of  transverse  sections  taken  through  an  Amphishtena 
darwinii  {cf,  figs.  4-7),  or  a  dissection  of  the  animal,  show  that 
while  anteriorly  to  the  umbilical  region  the  fat-bodies  bulge  into  the 
body-cavity,  in  the  more  posterior  region  the  peritoneum  is  simply 
displaced  inwards.  Thus  we  have  here  the  two  conditions  above 
referred  to  displayed  in  different  parts  of  the  same  animal ;  and  this 
is  true,  in  a  less  striking  manner,  of  other  Lizards  (c/I  figs.  11  &  12), 
in  which  the  hinder  portions  of  the  fat-bodies  are  obviously  quite 
outside  the  peritoneal  cavity. 

The  tvpical  condition  of  these  fat-bodies  seems  to  be  that  of 
distinct  lobed  or  festooned  masses,  suspended  in  distinct  cavities  ^ 
lined  with  smooth  membrane,  which  are  no  part  of  the  ordinary 
peritoneal  cavity. 

It  seems  to  me  that  to  the  extension  of  these  cavities,  which 
surround  the  fat-bodies,  outside  the  peritoneum,  so  as  to  carry  it 
away  from  the  body-walls,  we  must  attribute  the  peculiar  state  of 
things  in  Monitors,  described  by  Beddard  :  (I)  Proc.  Zool.  Soc.  1888, 
pp.  98-107 ;  (2)  Anatomischer  Anzeiger,  1888,  pp.  204-206. 

In  the  Monitors  these  two  cavities  communicate  anteriorly,  so 
as  to  form   a  single   horseshoe-shaped  cavity,  with  its  free  ends 

the  alimentary  canal  into  the  substance  of  the  fat-bodies,  and  regarding  these 
and  the  Urer  simplj  as  store-houses  of  combustible  food-material,  one  is  struck 
by  the  remarkable  fore-and-aft  symmetry  displayed  by  the  liver  at  one  end  of 
the  tnmk  and  the  fat-bodies  at  the  other,  in  their  relations  to  the  adjacent 
organs.  And  in  this  connection  one  is  induced  to  comment  upon  the  condition 
of  the  lirer  in  Siphonops  annukUus  as  described  by  Wiedersheim  '  Die  Anatomie 
der  G^'mnophionen/  p.  74,  fig.  82) : — *'  Die  Leber  stelt  ein  langes,  bandartiges 
in  zahlreiohes  Lappen  zerfallendes  Organ  dar.  Die  einxelnen  Lappen  entstehen 
durch  tiefe  oirctUare  Einschnitte,  liegen  schollenartig  aufgereiht  unt  meistens 
in  dichter  gegenseitiger  Beruhrung."  The  "  Lappen  **  are  in  Epicrium  "  mehr 
gelblich  gefarbt,"  wmle  in  8.  annuiatus  they  possess  **  eine  mehr  graugrilne 
Farbung. 

Again,  it  may  be  worth  while  to  note  here  the  fate  of  the  liver  in  Petromyecn 
(cf,  Schneider,  *  Beitrage  z.  Terg.  Anat  und  Entwick.  d.  Wirbel.,'  Berlin,  1879, 
pp.  93,  94) ;  Rolleston  (*  Forms  of  Animal  Life  *)  says,  "At  the  metamorphceiB 
the  tubular  structure  is  lost ;  fat  appears  in  the  cells ;  the  gall-bladder  and  bile- 
duct  are  absorbed." 

It  must  be  remembered,  however,  that  (as  described  in  this  paper)  the  fat- 
bodies  in  some  Reptiles  project  but  slightly  or  not  at  all  into  the  peritoneal 
cavity. 

^  It  may  be  sometimes,  however,  hard  to  trace  distinct  spaces  round  these 
bodies. 
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pointing  backwards,  which  in  the  hinder  region  extends  up  the  sides 
as  far  as  the  kidneys. 

I  belieTe  that  the  views  to  which  I  have  been  led  largely  agree 
with  those  of  Mr,  Beddard  ^  We  agree  that  the  condition  in  Monitors 
to  which  he  has  drawn  attention  is  ludike  that  in  other  Lizards  and 
well  worthy  of  study*  There  are*  however^  certain  of  his  conclusions 
and  suggestions  which,  after  a  careful  examination  of  Monitors'-  and 
other  reptiles,  I  am  unable  to  accept. 

Beddard  sajs  (Up.  100)  ;  "  In  Monitors  *  » ,  .  <  when  the  body- 
walls  are  cut  open  and  reflected,  the  alimentary  viscera  are  not 
exposed  as  they  are  in  Iguana*  '  A  loose  membrane  covers  the 
tiscera ;  the  membrane  looks  as  if  it  were  simply  the  lining 
peritoneum  of  the  abdominal  cavity  which  had  got  separated  and 
detached  from  the  abdominal  parietes;  this  is,  howeverj  not  the 
case  ;  an  eJSaminQtion  by  the  aid  of  the  nncroicope  shoived  clearly  thai 
a  layeT-  of  peritoneum  coters  the  abdominal  musculature,  and  is  quite 
distinct  from  the  horijsontal  membrane;  in  Faranus  f^riseus  the 
pentoneal  layer  was  particularly  distinct,  for  the  reason  that  it 
contained  numerous  pigmented  corpuscles  ♦ .  . .  ThU  horizontal  mem^ 
hra7ie  aUo  MparatcM  the  kidneifS  frotfi  the  reproductive  glands  i  the 
latter  lie  internally  to  it ;  the  kidneys  are  placed  outside  it<*' 

The  italics  in  the  above  quotation  are  mine,  and  serve  to  indicate 
the  passages  to  which  I  would  call  attention* 

It  is  certain  that  the  space  surrounding  the  fat-bodiea  and 
separated  from  the  peritoneal  cavity  containing  the  intestines,  by 
the  "horizontal**  membrane  that  wraps  round  these,  is  not  due 
merely  to  some  accidental  or  post-mortem  separation  of  this  mem- 
brane from  the  body-wall :  and  that  the  space  in  question,  which  I 
will  term  the  drcumadiposul  entity  (cfl.e,  in  fi^s.  14- IT),  is  lined  by 
a  smooth  membrane  which  covers  the  body-wall,  and  is  reflected  to 
form  the  exterior  layer  of  the  so-called  "horizontal  membrane." 

I  presume  that,  in  saying  that  the  microscope  shows  this  lining 
membrane  to  be  peritoneum,  Beddard  merely  means  that  it  forms  a 
natural  free  surface,  andianota  rough  line  of  parting  produced  by 
a  tear*  More  than  this  the  microscope  could  not  well  prove ;  nor 
does  the  presence  of  pigment  do  so^  since  pigment*  though  common 
in  the  peritoneal  lining  of  the  body-cavity ^is  not  confined  to  this  layer. 
It  may  occur  in  the  more  external  and  muscular  layers  of  the  body- 
wall  i  as  can  be  seen  in  transverse  sections  of  Snakes^ 

Now,  in  no  reptile  examined  have  I  observed  any  connection 
between  the  peritoneal  cavity  proper  and  the  circumadiposal 
cavities?  and  since  (as  Beddard,  judging  by  his  paper  (I,  p,  lOO), 
would  admit)  the  circumadiposal  cavities  of  the  Mouitors  are 
homologous  with  the  inconspicuous  spaces  round  the  fat- bodies  in 
other  Lizards,  which  there  is  no  good  reason  to  regard  as  parts  of 
the  peritoneal  cavity,  1  hold   that   until  such   a  connection  shall 

^  I  would  actnowlcdgo  the  kind  nEd  pructical  inter&»t  that  Mr*  Boddnrd  hae 
taken  in  lay  work, 

^  I  hate  <j3tatt3inLM3  two  sp(>cimMi9  of  Varanm  indiem,  two  of  V*  nigrth 
pmctatug,  and  eome  ten  small  specimens  of  V,  nihOctts. 
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have  been  demonstrated,  by  a  stndj  of  the  development,  everytbing 
points  to  the  conclusion  that  the  circumadiposal  carities  are  not 
homologous  with  any  part  of  the  peritoneal  cavity  proper  of  other 
types,  but  are  altogether  extra-peritoneal. 

Again  :  I  do  not  consider  that  the  membrane  '*  which  sarronnds 
the  abdominal  viscera  has  its  exact  counterpart  in  Crocodilia  and 
Aves  "  (1,  p.  106),  except  in  so  far  as  it  is  a  part  of  the  body-wall. 
I  take  it  that  the  **  omentum  '*  of  Birds  is  represented  in  Monitors 
by  the  ligament  which  passes  between  the  stomach  and  the  hinder 
part  of  the  liver  anterondorsally,  and  the  dorsal  face  of  Beddard's 
horizontal  membrane  postero-ventrally.  In  Monitors,  however,  as 
in  most  other  Lizards,  it  has  not  acquired  that  extension  in  a  trans- 
verse direction  which  conduces  to  the  formation  of  a  post-hepatie 
septum  in  Birds,  Crocodiles,  and  the  TeiidsB  (cf.  my  paper  on  the 
Subdivision  o(  Body-cavity,  above,  p.  463)* 

As  to  the  Crocociiles,  Beddard  says  (I,  p.  103)  that  the  horizonul 
membrane  "  closely  resembles  a  structure  in  the  Crocodilia  which 
has  been  described  by  Prof.  Huxley  as  well  as  by  others."  Beddard 
describes  this  structure  as  follows  (the  italics  are  mine)  : — "  This 
consists  of  a  membrane,  partly  muscular,  which  is  attached  to  the 
pubis  and  to  the  abdominal  parietes  behind,  and  in  the  median  dorsal 
line  to  the  backbone ;  it  entirely  envelops  the  coils  of  the  intestines, 
so  that  they  are  not  visible  when  the  body-wall  is  cut  through. 
Anteriorly  this  muscular  expansion  is  attached  to  the  Bbrous  com- 
partments in  which  are  lodged  the  two  lobes  of  the  liver  ;  the  lumga 
are  thus  shut  off  from  the  abdominal  eamty ;  this  membrane  bears 
on  the  ventral  surface  the  anterior  abdominal  veins :  there  is  evidently 
a  close  similarity,  so  far,  between  the  Crocodile  and  the  Liiard; 
furthermore,  in  both  animals  the  lateral  regions  of  the  membrane 
are  connected  with  the  lateral  parietes  by  fibrous  bands,  and  in  both 
the  fat-body  lies  outside  of  the  membrane  and  outside  of  the 
abdominal  cavity ;  the  reproductive  glands  and  the  kidneys  have  a 
similar  relation  to  the  membrane  in  both  types  :  in  the  Crocodile,  as 
in  the  Lizard,  the  reproductive  glands  and  the  kidneys  are  separated 
by  the  membrane ;  the  former  lies  within,  the  latter  without,  the 
abdominal  cavity.  The  only  diiferences  are  that  in  the  Crocodile 
the  membrane  is  largely  covered  by  muscular  tissue,  and  that  instead 
of  simply  passing  over  the  liver  and  stomach,  it  becomes  connected 
with  special  sheaths  enveloping  these  organs.  In  these  points  the 
Crocodile,  as  Prof.  Huxley  has  pointed  out,  resembles  birds.  The 
above  considerations  point,  in  my  opinion,  to  an  unmistakable 
resemblance  between  the  Monitor  Lixards  and  the  higher  Sauro- 
psida,'^ 

I  have  not  at  present  observed  a  well-marked  circumadiposal  space 
round  the  subperitoneal  fat-bodies  of  Crocodiles.  But  if,  as  I 
take  it,  the  membranes  above  referred  to  in  Monitors  and  Crocodiles 
are  but  the  inner  layers  of  the  body-wall,  they  are  doubtless  homolo- 
gous to  a  certain  extent.  I  would  add,  however,  with  reference  to  the 
statement  that  the  membrane  in  Crocodiles  is  '*  largely  covered  with 
muscular  tissue,"  that  (in  my  opimon)  the  ventr^  fat-maases  that 
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lie  in  distinct  ipaces  beneath  the  skin,  ieparated  from  the  abdominal 

cavity  by  a  stout  muacular  tract,  are  not  the  homologueg  of  the 
tub  peritoneal  fftt^  bodies  of  the  Monitors,  but  of  MuhaUanmus  t^tr 
depoaita  occurring  iti  the  Sauropsida  in  addition  to  the  subperitoueal 
(c/.  p.  CO 9).  The  fat-bodies  of  the  Crocodiles  that  correspond  to 
those  of  libsards  are  more  lateral  than  is  usual  in  the  latter  group. 

Thus  the  membrane  that  is  n^ferred  to  by  Beddard  as  being 
museuiar  in  I  be  Crocodile^  according  to  the  view  here  c^cpreased 
represents,  io  the  ventral  region,  a  great  part  of  the  muBcular  body- 
wall. 

In  the  quotations  given  above  the  position  of  the  kidneys  rektiirely 
to  the  so-called  *^  horizontal  membrane  '*  has  been  referred  to,  A 
Teference  to  figs,  14  and  15  shows  that  in  Monitor  niloticus  tUe 
hinder  portion  of  the  kidney  projects  well  into  the  peritoneal  cavity 
which  contains  the  intestines  and  reproductive  glands,  and  that  the 
part  in  front  of  this  lies  as  it  were  in  the  membrane  in  question,  or 
between  it^  peritoneal  and  parietal  layers  ;  so  that,  though  the  anterior 
portions  of  the  kidneys  project  outwards  into  the  circumadiposal 
cavities  J  the  membrane  referred  to  does  not  exactly  separate  these 
from  the  reproductive  glands. 

But,  even  if  the  whole  of  the  kidney  were  shut  out  of  the  general 
intent!  Lial  cavity »  this  would,  I  think,  neither  be  a  point  of  special 
similarity  to  the  Crocodiles  nor  have  uiuch  morphological  signiR- 
cauce.  We  find  ^ucb  a  condition  not  ordy  in  the  Crocodiles  but  in 
Chelonia  (Sm^9,  Te§tudo),  In  Snakes  {cf.  figs.  8,  J),  10),  and  in 
the  Lizards  themselves,  the  extent  lo  wiiich  the  kidneys  project  iuto 
the  peritoneal  cavity  i^  varhible,  and  the  A  m  phis  been  id  ec  are,  so  far 
as  I  kuow,  unique  in  the  freedom  with  which  these  organs  hang 
into  the  peritoneal  cavity. 

In  birdsy  again,  the  kidneys,  as  opposed  to  the  reproductive  glands, 
are  extra-jieritoneal  in  position  {cf,  figs.  4Gand47  of  my  paper  '*0n 
the  Subdivision  of  the  Body-cavity,"  Plate  XLIX.  above,  p,  452)- 

I  think  that  the  preceding  points  to  the  conclusion  that  the 
membrane  which  in  Monitors  is  seen  to  cover  the  abdominal  viseera 
when  the  body- wall  is  first  cut  into,  must  be  regarded  as  the  perito- 
neun»,  backed  by  the  lining  membrane  of  the  space  into  which  the  fat- 
bodies  project— that  it,  in  fact,  consists  of  the  peritoneum  together 
with  another  layer  belonging  to  the  body-wall* 

With  regard  to  the  term  "  hortsontaV  membrane  or  septum  it 
seems  to  me  that  it  is  used  to  comprise  two  things,  which  may  with 
advantage  be  con^iidered  apart.  There  is,  firstly,  the  membrane, 
referred  to  above,  which  divides  the  circumadiposal  and  peritoneal 
cavities.  To  this  I  would  attach  no  psrticular  morphological  iuipoi^ 
tance.  It  appears  to  me  not  to  divide  one  part  of  the  body-cavity 
proper  from  another,  hut  to  be,  aa  Beddard  (1,  p,  100)  seems  fuUy  to 
recognize,  but  a  special  development  of  a  tract  which  occurs  in  other 
Lisaids,  correlated,  as  I  would  say,  in  Monitors  with  the  greater 
extension  of  the  circumadtposaL  spaces.  In  fact,  in  the  separation 
of  the  membrane  under  discussion  from  the  body -wall,  the  Monitors 
seem  to  be  but  following  what  is  a  line  of  weakness  for  Reptiles 
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generally.  Thus,  in  the  Snalces,  Chelonia,  LiERrds,  and  Crocodilei, 
there  la  a  more  or  less  tnarked  tendency  to  the  separation  of  tiie 
inner  peritoneal  or  Tiscernl  layer  of  the  body -wall  from  the  rest,  the 
kidneys  and  fat- bodies  being  thus  left  more  or  less  completely 
outside  the  periloneal  cavitr* 

On  the  other  hand,  Beddard's  phrase  (1,  p.  103),—"  the 
horizontal  membrane  in  Varanus,  which  shuts  off  both  lungs  from 
the  abdominal  cadty/'  —  together  with  the  reference  which 
follows  to  the  *'  membranous  diaphragm "  described  by  ^lartin 
(P,  Z.  S.  1831,  p.  138),  indicates  that  it  is  used  to  include  I  issue 
which  shuts  oft*  the  lungs  from  the  peritoneal  cavity.  Here  we  hare 
a  fact  of  considerable  interest ;  and  neither  the  dissections  nor  the 
transTerse  microscopic  sections  that  I  have  made  hare  rendered  it 
plain  whether,  as  in  birds,  a  pleural  cavity  originally  exists,  to  be 
subsequently  obliterated  by  adhesions,  or  whether,  as  I  believe  to  be 
the  case  in  Ttitudo^  the  lungs  are  not  surrounded  by  any  part  of  the 
body-cavity.  Whichever  be  the  case,  the  separation  of  the  lungs  by 
a  "  membranous  diaphragm  **  from  the  peritoneal  cavity  which  con- 
tains the  liver  and  intestines  is  a  feature  that,  so  far  as  I  know,  is  not 
found  in  any  other  Lizard.  But,  on  the  other  hand,  the  lungs  and 
lirer  are  not  thus  separated  in  the  Crocodiles  either  {cf.  my  paper 
*^0n  the  Subdivision  of  the  Body*cavity  &c*,"  §  v.  this  vol.)* 

The  preceding  pages  will  show  that  in  my  opinion  the  Monitors 
bear  no  special  resemblance  to  the  Crocodiles,  so  far  as  the  relations 
of  the  fat'bodies  and  the  spaces  and  membranes  about  them  are 
concerned.  The  shutting  off  of  the  lungs  from  the  liver,  while  sug- 
gesting the  condition  in  the  hirdst  distinguishes  them  from  the 
Crocodiles,  and,  in  the  absence  of  developmental  data,  it  may  be 
perhaps  just  as  well  explained  by  a  reference  to  TestudQ\ 

Again,  seeing  that  some  striking  diflferences  exist  as  to  the  sub- 
division of  the  body -cavity  in  the  other  Lizards  {cf.  the  case  of  the 
Teiidee  above,  Plate  XLVIIL  and  text,  ]u  4ti6),  it  appears  to  me 
doubtful  whether^  in  our  ienorance  of  the  developmental  history,  the 
shutting  off  of  the  lungs  from  the  peritoneal  cavity  in  the  Varanids 
has  much  or  little  significance  for  the  systematist. 

III.    SUBPEEITONEAL   FjTT  OF   MaMMALS. 

To  turn  to  animals  outside  the  Sanropsida,  we  find  amoog 
mammals  deposits  of  fat  on  cither  side  of  the  bladder  (e.^^  Kitten, 
Guinea-pig,  Hedgehog,  young  Kangaroo)*  It  is  impossible  in  some 
cases  to  definitely  mark  off  the  fat  in  this  position  from  that  which 
passes  forwards  on  the  dorsal  side  to  the  kidneys;  and  both  are 
supplied  hy  branches  from  the  femoral  artery  (Guinea-pig),  If  this 
vessel  is  the  homologue  of  the  femoral  artery  of  Sanropsida,  which 
supplies  the  fat-bodies  (Lb: ards) — seeing  that  in  Li^ard^,  Crocodile*, 

^  £*?/!//*,  in  wliioh  the  lung*  only  partly  pr^ect  into  the  bcMly-cnTity,  frould 
fleotD  to  'fita[id  as  a  link  t»iween  Tesiud&  ktA  Iht  tu&joHty  of  eitismiUs  \h%t  bttf 
the  lungs  fiilly  projet^tiDg  into  iho  cc&lom,  and  to  show  tbftt  ev(^n  j^udi  a  £lriliui| 
feature  m  the  e3tclu*!ion  at'  the  luugi  from  Ihe  body-carity  may  h^  of  comparaUft' 
little  iy I teiuaiie  importance. 
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and  Birds  J  owing  to  the  backward  eit  tension  of  the  kidnej9j  the  fat- 
bodies  in  question  do  practically  adjoin  lb  em — it  becomes  by  no 
means  improbftble  tbat  the  fat  beneath  the  dorsal  peritoneum  ^os^ 
terror  to  the  kidneys  in  mammals  is  the  bomologue  of,  or  rather 
belong*  to,  the  same  series  of  deposits  as  the  fatnbodiea  of  tbe  Sanro- 
psida. 

But  the  babitj  so  to  speak,  of  these  deposits  in  the  two  groups  is 
considerably  different*  The  Sanropsida  with  their  hackwardly  situ- 
ated kidneys,  renal-portal  system,  and  anterior  abdominal  veins,  liave 
these  fat-masses  either  confined  to  the  region  just  in  front  of  the 
pelvic  girdle,  or  extending  right  along  on  the  ventral  aide  as  far  as  the 
stomach  and  liter  ;  whilst  in  Mammah,  where  the  tascular  system 
is  different,  they  are  mainly  dorsal  iu  position. 

IV-  Souk  Remarks  on  the  Ft'iVCTioN  of  tbe  Sub- 

FERlTONEAl*  rATBODIES  OF  TBK   SaUROPSIDA. 

Ifj  as  above  suggested,  these  fat-deposits  in  the  Sauropsida  corre- 
spond to  those,  BO  common  in  Mammalia,  behind  the  kidneys,  there 
would  appear  to  be  no  more  reason  to  seek  a  sfjecial  function  for 
them  in  one  group  than  in  the  other,  as  some  observers  have  done 
for  the  Reptiles. 

These  bodies,  like  the  liver,  can  be  regarded  as  stores  of  food- 
matter  on  tbe  course  of  larji^e  blood-vessels,  and  of  course  they  will 
be  drawn  upon  whenever  need  arises— ivbelher  in  the  *'  winter  sleep/* 
as  appears  to  have  been  usually  assiumed,  or  in  the  production  of 
large  masses  of  yolk  for  tbe  eggs,  or  at  any  other  time  when  food 
may  be  unattainable. 

It  should  be  noted  that  in  both  AmphisbflenidiD  and  snakes 
(A.  darwimi  and  Tropidonotus  natrij:)^  when  still  within  the  eggs 
(i^.  figs.  4-7,  8^  9,  lOj,  the  fat-bodies  are  as  well,  or  better^  deve- 
laped  (proportionally)  than  at  any  subsequent  period  of  life.  This, 
together  with  the  fact  that  tbere  seems  no  marked  difference  in  their 
size  in  tbe  two  sexes,  would  seem  to  show  that  their  function  is  a 
general  one  and  not  specially  related  to  reproduction^  as  has  been 
suggested. 

V*  On  Certain  Subcutaneous  Fat- deposits. 

In  Lizards  we  have  fat  ventral  to  the  pelvic  girdle  (between  it 
and  the  skin)  and  extending  along  tbe  under  part  of  the  thigh  and 
surrounding  tbe  "femoral  glands"  (when  present).  This  seems  to 
have  no  continuity  with  the  *w^/jeri/o;ieof  fat-bodies  above  described* 
ia  tbe  Crocodiles  both  the  subcutaneous  and  the  subperitoneai  fat 
seem  to  be  fairly  well  developed,  the  former  being  separated  from 
the  abdominal  cavity  by  a  muscular  tracts  which  1  thiak  is  that  re- 
ferred to  by  Beddard  (1,  p,  103,  see  above  pp.  606  &  CO/)  and  com- 
pared to  what  lie  terms  tbe  "  horizontal  membrane  *'  in  Monitors.  It 
appears  to  me,  however,  that  only  the  lateral  fat- masses  of  Crocodiles 
correspond  to  the  ventral  subperitoneal  *'  fat-bodies  *^  of  the  Lizards, 
and  tbat  the  ventral  deposits  in  Crocodiles  belong  to  the  subcuta- 
neous series.     Consequently  the  musctilarity  of  the  layer  of  tissue 
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between  theni  and  the  nbdatniDJi]  cUTity  U  accounted  for  hy  h  being 
n  pnft  of  ibe  mu^tculnr  abdominal  ^all^  separated  from  the  oiiter 
layer  by  the  spaces  a urrou  riding  the  subcutuueDUS  fat^^ 

In  birds^  again,  bfsidea  the  subperitoneal  fat  of  ibe  "  omentum," 
we  hare  subcutaneous  fat  along  the  whole  length  of  the  trunk,  an 
etch  side  of  the  thorax  and  abdonien,  and  titk  extends  on  to  the 
legs.  This  series  of  deposits  ia  well  seeu  in  the  uuhatched  chick. 
Douhtleas  auhrulaneous  tat  is  found  in  the  abore-named  groups, 
iti  places  besides  those  indicated,  which,  however,  are  those  which 
I  have  specially  studied  in  examining  the  interesting  questioBS 
raised  by  Beddard's  papers;  but,  as  a  general  ride,  not  only  in  the 
above  groups  but  also  in  mammals  such  subcutaneous  fat  is  charac- 
teristic ol'  the  morpholugically  fentral  face  of  the  body  rather  thau 
of  the  dors»h  Moreover  the  deposits  in  nminrnals  seem  largely  to 
correspond  with  those  in  the  8fiuropSjda,  Nor  is  the  degree  of 
constancy  of  distribution  of  the.<%e  subperitoneal  and  subcutaneous 
fat-dejiosits  which  exists  surpri^ng,  if,  as  I  think,  this  distributiou  is  j 
connected  with  that  of  the  blood-vessels  \ 


VL  On  tbe  Faptv  "Sfleikn  **  of  the  Ckocodiles. 

I  should  like  to  draw  attention  to  a  curious  bndy  which  seems  vfiy 
constant  in  all  specimens  of  Crocodile.  It  is  i^itualed  on  the  right 
fride  and  is  attached  dor^ally  by  a  distinct  peritoneal  ligament,  which 
extends  obliquely  from  near  the  extemo-posterior  extremity  of  tbe 
right  liver-lobe,  to  a  spot  more  median  than  the  anterior  end  of 
the  reproductive  gland  (cf*  above,  Plate  XLIX.  fig.  43,  with  the 
"  seeker  "  represented). 

The  only  references  to  this  body  that  I  have  seen  occur  in 
Hunter's  *  Essays  and  Observations,'  edited  by  Owen  (vol-  iit 
p.  338),  and  in  Owen*s  papers  in  this  Journal  for  1831,  pp.  141 
and  lirlL  Hunter  describes  it  as  the  spleen.  Owing  to  the  intestines 
being  much  folded,  it  is  quite  possible  that  this  distinctly  dextml 
body  may  be  in  the  morphologically  normal  position  of  the  spleen, 
i\  e,  suspended  on  the  left  side  of  the  median  membrane  that  sup- 
ports the  alimentfiry  canal,  Eut,  on  the  other  hand,  as  Hunter 
remarked  (loc.  ci£,  p,  339),  there  is  "an  oblong  dark  body  placed  ia 
the  root  of  the  mesentery;"  be  iaya  further  on,  '*  1  imagine  this  i* 

^  Thd  ventral  region  of  tho  body  above  relbrred  to  ia,  of  couno^,  the  icgioa 
tF  litre  Iho  mam  III  lb  rj  gliind?^^  nre  apt  to  ocour,  Th(»e  are  gcmer&Uy  allowed  ta 
be  »p(?diili»ed  cutanetjus  t^sebaceijus)  glands,  and  ihey  'Are  deoenbed  by  Dr* 
CFcigliton  ( Jcnirn.  Aunt.  Jl  Phja.  tqL  xi.)  aa  ariainf  in  intimate  iiAMdation  with  i 
deposits  of  fat  Now  the  fem^rAl  glmids  of  Iifflir3a  open  on  the  ventral  side  of  | 
tb«  nbdomsn  and  thigh»»  and  nre  frequently  found  surrouoded  bj  f^  a&d  itt 
mieroecopic  Beotiona  etrDiig^ly  resemble  aabaoeouB  glands.  Gefenbour  hai 
f»etitlj  shown  that  in  the  Monotremei  thq  mammary  gUndj  do  not  conlbrm 
to  the  type  common  to  aU  th©  higher  Mammalia,  and  vet  wo  place  tlie  tiro 
1ype»  of  Inland  in  ibe  same  cati^gor/  \  may  it  not  somewhat  aimtlarlT  b^  hi^ 
gested  tbiLt  in  theto  quasi-Bebaceoua  glands  of  lizard s,  and  de|ioitta  of  foollid 
iubout^meoufl  fat,  eo  oummonly  f epreaented  In  Birde  and  B«ptde«,  wb  hafv  ibe 
Sauroptidan  uiodtflciitiun  ctf  thiit  whicrh  iu  Mammalia  had  developed  Into  fudl 
tjjptM  itfueinr^  ns  the  mammary'  glands  and  the  seboooous  glands  in  a«9Cl' 
fitimi  with  which  the  oharactert«tie  bair  oocius? 
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analogous  to  the  pflticreas  ftselli,  tIz*  a  lympbatlc  gland ;  it  ia  a 
good  cIdiiI  like  tbe  spleen  of  a  bird/^ 

In  a  pafaBitie  section  of  a  epirit-sp>eciineii  this  latter  seemed  more 
like  a  spleen  tlian  that  first  mentioned,  winch  resembled  rather  a 
"  fat-body  '*  with  au  unusual  supply  of  blood-vessels,  I  have  do 
desire,  however,  to  venture  au  opinion  on  histological  grounds, 
ei^pecially  as  the  preparations  were  not  very  good. 

In  young  specimeus,  within  the  egg,  this  body  is  as  distinct  ai  in 
the  adult ',  but  it  is  quite  yellow  and  soft,  and  fatty, 

I  have  not  seen  auy  body  corresponding  to  this  in  any  other 
reptile,  except  in  one  out  of  two  specimens  of  the  lizard  Lialisj  iu 
which  there  whs  a  long  yellow  body  with  a  very  similar  attachmeut 
(behind  the  end  of  the  right  liver-lobe),  only  more  elongated  than  in 
the  Crocodile*  This,  however,  one  would  expect,  considering  the 
scflke-like  attenuation  of  tbe  botly  in  Liaiis.  This  body  occurred  in 
a  male.  The  other  specimen  that  I  saw  was  a  female  and  contained 
no  trace  of  such  a  bodyj  thus  diflTenng  from  the  Crocodiles,  where 
both  sexes  possess  the  fatty  **  spleen." 

in  Parker's  translation  of  Wiedersheim's  '^Elements  of  Compara- 
tive Anatomy  of  Vertebra  la'  it  is  suggested  that  the  '' fat- bodies  " 
of  Reptiles  should  (jossibty  be  placed  in  the  category  of  lymphoid 
tissues;  and  this  suggestion  may  perhapin  indicate  a  solution  of  the 
question  as  to  this  fatty  "spleen  "  of  Crocodiles,^ — may  explain,  1 
mean,  tlie  existence  of  a  body  at  once  resembling  a  normal  lymphoid 
spleen  and  a  lymphoid  (?)  **  fat- body." 

On  the  other  hand,  the  situation  of  this  structure  is,  but  for  the 
fact  that  it  occurs  only  on  the  right  side^  largely  suggestive  of  the 
corpus  adiposum  of  the  Amphibia. 

VIL    CoNCl-tlSlONS. 

(1 )  Deposits  of  fat,  subperitoneal  and  suhcutaneoui,  appear,  among 
the  Amuiota^  to  hare  just  such  a  constancy  of  distribution  as  one 
would  expect  of  such  deposits  situated  on  tbe  course  of  leading 
hlood-vessels. 

(2)  The  relations  of  the  subperitoneal  fat^ bodies  in  the  various 
groups  of  the  Sanropsida  correspond,  and  these  bodies  seem  to 
admit  of  comparison  with  the  subperitoneal  fat  of  mammals* 

(3)  In  the  Momtorsthe  space  between  the  main,  parietal,  portion 
of  the  body -wall  and  the  inner  peritoneal  layer  that  wraps  round 
the  abdominal  viscera^  appears  to  be  merely  an  enlarged  repreten- 
tative  of  the  spaces  round  the  fat-hodles  iu  other  lieards. 

(4)  The  question  of  the  relation  of  the  Monitor's  lungs  to  the 
body -cavity,  from  the  abdominal  portiou  of  which  they  are,  as  pre- 
viously described  (Martin,  Beddard),  excluded  by  a  '*  membranous 
diaphragm,^'  needs  further  inrestigatiou.  Such  a  condition  seems  not 
to  be  realized  in  any  other  reptiles  except  the  Chelotua  (Testudo). 

(5)  ^So  far  as  the  subditision  of  the  lody-cavii^  is  conctrned^  the 

1  As  are  th«  fat-bodiea  in  cer tain  annkes  and  lixard«,  00  this  would  furnish  hq 
ftFgiuuant  for  renfarding  it  a»  the  spleeu. 
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Monitors  do  not  seem  to  show  any  special  approximation  to  the 
Crocodiles ;  and  in  this  respect  the  only  important  difference  between 
the  former  and  other  lizards  appears  to  be  that  the  lungs  do  not  lie 
in  the  same  cavity  with  the  liver.  It  is  doubtful  if  this  difference 
is  of  any  importance  to  the  systematist. 

Vm.  EXPLANATION  OF  PLATES  LDL  &  LX. 

al.  alimentarj  canaL 
ao.  dorsal  aorta. 
a.v.  Titelline  artery. 

bi,  urinary  bladder. 
c.a,  corpus  adiposum  (fat-bodj). 
ca.c,  circumadiposod  cavity, 
cr.c,  circwmrenal  cavity. 
c,w,  Wolfian  body. 

a.  eenital  gland. 

X.  Ever. 

m,  median  septum  (mesentery  or  ligaments  supporting  alimen- 
tary canal). 

fi.  central  nerrous  system. 
o.  OTum. 

od.  OTiduct. 
pp.c.  pleuroperitoneal  cavity  (main  body-cavity). 
pul.  lung. 
pv,  pelvic  girdle. 

re.  Kidnev. 

v.a.  anterior  abdominal  or  allantoic  vein, 
r.c.t.  vena  cava  inferior. 
v,d,  vas  deferens. 
v.v.  vitelline  vein. 
a.  pttlmohepatio  Ugament. 

2'.  pul?noh£^ic  recess  of  left  side. 

Figs.  1-17.  Transverse  sections  of  Lizards  and  Snakes  (chiefly  the  former),  to 

show  the  relations  of  the  fat-bodies  and  circumadipoeal  spaces  to  the 

pleuroperitoneal  cavity  and  the  general  relations  of  the  abdominal 

Ticera. 
Figs.  1-7.  Transverse  sections  of  advanced  embryo  of  AmphisbtBfta  darwinii, 

drawn  from  behind.    The  sections  are  in  order  from  before  bad[- 

wards. 
Fig.  8.  Transverse  section  of  common  Adder,  taken  at  such  a  place  that  it 

passes  through  both  kidneys. 
Rg.  9.  Transverse  section  of  advanced  embyro  of  the  common  Ghrass-Snake, 

through  one  kidney  and  the  embryonic  genital  gland. 
Fig.  10.  Transverse  section  of  adult  $  of  common  Grass-Snake,  through  one 

kidney ;  a  large  egg  in  the  duct  (distorted)  fills  most  of  the  body- 
cavity. 
Fig.  11.  Transverse  section  of  a  specimen  of  Lacerta,  in  which  the  fat-bodies 

were  specially  well  developed  and  extended  forward  further  than 

usual. 
Fig.  12.  A  more  posterior  section  of  the  same  animal,  through  the  region  of  the 

kidneys,  showing  that  in  some  regions  the  peritoneum  hardly  wraps 

rouna  the  kidneys  or  fat-bodies  at  all. 
Fig.  13.  A  transTcrse  section  of  another  specimen  of  Lacerta  vtridis,  showing 

a  similar  relation  of  the  kidneys  to  the  peritoneum  in  the  region 

chosen. 
Figs.  14-17.  Transverse  sections  of  a  young  Monitor  niloticus.    The  sectiona  in 

order  from  behind  forwards. 
We  note*  here  that  the  circumadiposal  cavity  extends  forwards  ventral  to  the 
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Urer,  ^g,  17  c<kCf  And,  from  6g,  15,  we  iee  that  the  membrane  wtiif^k  sep&r&tot 
this  space  from  the  peritoneal  oayitj  paaoea  partly  intemallj  to  the  kidaejB  luid 
partlj  outbid 0  tbcnif  so  tbtit  it  repr«e9ntd  mor^  thnn  the  j^ritaneuta.  Alio, 
from  fig.  14,  that  it  ifl  not  <iorroqt  to  say  thiit  the  niembrane  refftrpod  to  axoludea 
the  kidnejfi  from  the  peritoneal  caTity,  in  whicb  lie  the  genital  glimds,  for  the 
poeterior  portion  of  the  kidney  Lies  dijtinctlj  within  thia  latter  cavity. 


4t  Descriptions  of  new  Species  of  the  Coleopterous  Family 
ErotyM^,    By  Rev,  H.  S.  GorhaMj  1?\Z.S. 

[Eecebed  November  U,  1889-] 

(Plate  LXi.) 

The  following  descriptions  are  to  some  extent  sup  pie  men  tary  to  my 
paper  on  the  Erotylidee  read  before  the  Society  in  1883  (see  P*  Z,  S. 
1883,  p.  75). 

The  types  are  either  in  my  own  collection  or  In  that  of  Mr,  E. 
Armitage,  R.A. ;  a  few  of  the  specimens  are  also  contained  in  the 
Cnmbridge  coUection  formed  by  the  late  Mr.  Crotch,  whose  MS, 
name  I  have  retained  for  the  first  species  here  described ;  it  was, 
however,  placed  in  EpiscaphUi  the  specimen  being  hardly  well  enough 
preserved  for  critical  examination. 

L  Tai  PLATO  MA  VARIA,  8p.  nov.     (Plate  LXI*  fig*  1.) 

Mongol  a  J  svbparalMa,  nit/rat  ru/o-maculata^  subnittda  ;  vertiee^ 
pi-athoraceu  utrinque  macida  arcuata  /  tlylrkfamu  tribus  den- 
tat  is  ^  prima  per  ramum  cum  hasi  conjttncta  rufi^  *  cor  pore 
subiu§  rufo  pkcoque  varie^ato,  femarihus  infra  rufo-mucuiati^, 

hong.  \7  miiiim. 

Ha6.  Malacca,  Penan g  (cqU,  Crotch  and  E.  Armilag^). 

Hettd  closely  but  disluictly  punctured  ;  anteuuac  with  the  third 
jobe  not  much  enlarged  at  the  tip.,  the  fourth  to  the  eigltth  joints 
longer  than  broad.  The  thorax  trnusf  erse,  very  finely  and  thickly 
punctured,  smooth  and  shining^  the  frotit  angles  a  little  promineat^ 
the  sides  almost  straiglit^  the  front  as  wide  as  the  base  ;  hiud  angles 
rectangular.  Elytra  smooth,  with  fine  serially  punctured  strim  and 
flat  interstices,  or  very  ohsoletely  subsulcate.  The  red  markings 
are  a  broad  spot  ou  vertex  of  the  head,  a  mark  somewhat  like  a 
Hebrew  letter  Caph  on  each  side  of  the  thorax,  the  open  side  out- 
wards, one  corner  reaching  the  front  angle,  the  other  prolonged 
towards  the  base. 

On  the  elytra  are  three  irregular  fasciae,  much  mmT,  geitroh 
Bedel,  but  less  dentate  ;  the  first  with  a  ramus  to  the  base  forms  a 
sort  of  ring  enclosing  the  shoulder,  except  on  the  costal  side,  the 
second  arcuate,  the  third  is  near  the  apex  ;  none  of  them  approach 
nearer  the  suture  than  the  first  stria.  The  epipleurte  have  a  spot 
at  the  base,  and  one  on  each  side  of  the  metasterunm  and  of  each 
ventral  segment  are  red, 

jT,  tiaria  is  allied  to,  but  amply  distinct  from,  21  gestroi ;  it  is 
Bmaller,  smooth er>  the  thorax  is  shorterf  but  it  will  fall  into  the 
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snmt  section  as  propose  by  Bedel,  haTiiig  the  epipltUTee  witb  a 
fine  margmal  Btria*  The  absence  of  any  central  red  mark  on  the 
thoFAx  will  serve  to  distingULsh  it  from  T^  c^r€Eih  Bedel,  as  neU  as 
the  thorax  not  being  at  all  opake, 

I  have  only  seen  three  examples  of  this  species ;  it  was  labelled 
^'varia  *'  by  Mr.  Crotch,  but  was  not  deacnhedp  It  is  in  Mr*  Armi- 
tage's  collection*  None  of  the  specimens  have  any  pilose  dou  on 
the  abdomen,  and  are  jjerhaps  all  females. 

2.  Efiscapba  annul*ta,     (Plate  LXL  fig*  2,) 

Engis  annulatot  Macleay,  Annuloia  Javanica,  p.  42;  ed.  Lequieii, 
p-  ir>0;  Lacord.  Mon.  ErolvK  p*  61 ;  nee  Crotchj  QX'^t.  Eiit*  1876, 
pp  407. 

By  assuming  that  the  original  describe r  passed  over  in  silence 
certain  characters,  Lacordaire  suggests^  and  Mr*  Crotch  had  "no 
doubt,"  he  referred  to  the  species  described  by  LaeorJatre  afi 
Ejmcapka  aculaia.  I  think,  on  tlie  contrary,  the  insect  shourn  in 
onr  Plate  fully  coincides  with  Macleay's  description.  It  is^  however, 
rare  in  collections,  the  specimen  figured  being  the  only  example  I 
have  seen ;  it  was  given  me  by  Mr.  W,  L,  Distant,  and  is  probably 
from  Java. 

3.  TiiiFL.4X  viTTiPENNis,  sp.  Rov*     (Plate  LXI,  fig  3.) 

06 tongo- ova t a ,  fermg in ea ,  crcbre aubt i7i ttr  punctata  }  ehjtris prth 
Jvndius  punciaiO'ElriatiSf  inierstitiis  crebre  punclulatUf  ni^m, 
pitta  lata  mediana  ru/a ;  antmnarum  clava  fusca. 

Long.  5  mtilim. 

ffaL  Africa,  Zanzibar,  M  bond  a,  Ouzigoua  IHacquartfl^ 

Var,  a,  Captte  miperne  nigro-piceo,  dyttvrum  vitiu  ad  apicfm 
usque  productiM. 

Hub,  Liberia,  Junk  River  (Stamp^i)  (Mus.  Leaden). 

In  this  species  the  tibise  are  rather  strongly  wiileDed,  hut  not 
much  so  as  to  make  me  think  it  need  at  present  he  removed  fr**m 
Triplust.  The  bead  and  thorax  are  pnk  blood- red,  thickly  and 
evenly  punctured,  the  sides  of  the  latter  narrow  a  little  to  the  front, 
and  are  a  little  rotuided  and  very  finely  margined ;  both  the  front 
and  hind  angles  are  distinct,  but  not  at  all  prominent,  the  front 
margin  is  nearly  straight,  the  base  is  very  evenly  and  gently 
bisinuate.  The  elytra  are  very  evenly  narrowed  from  the  ha^ 
towards  the  apex,  each  with  eight  distinct  striae  with  numerous 
punctures;  the  striEp  unite  in  pairs  near  the  apex^  thus  the  fifth  and 
sixth  unite,  and  the  sutnral  with  the  marginal  one.  The  Interstices 
are  flat,  except  near  the  humeral  callus^  and  are  thickly  punctate. 
The  sutnre  is  black  as  far  as  the  third  stria  and  the  margins 
including  the  epi pleura  externally  to  the  seventh  stria.  The  under- 
side is  strongly  punctured.  1  have  oidy  seen  the  two  spednietis, 
one  irom  each  locality;  the  one  from  Zanzibar  was  given  me  by  Dr, 
Sharp,  and  J  considering  the  vast  distance  between  the  loealittef) 
that  from  Liberia  does  not  diJfer  more  than  could  be  expected  in  a 
widely  distributed  species. 
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4.  Amblyscelis  ^  FEHEUOiN'EUS}  sp.  no7. 

Etongatus^  post  ice  suban^ustatus^  toius  ferru^itteu&j  Mubniiidti»f 
mtpra  crebre  subtilitert  itifrti  crebre  Jhrdus  punctaius ;  edjtriM 
atria  iiSt  striii  mibHlksime  crenulatiSi  iHterstitiui  minute 
punGtatis. 

Long.  7 1 -8  milUm* 

Hab,  S,  Africa  (Natal)  (cotl^  Gm'hsmt  Mns.  Ley  den)  (Finsch), 

Head  with  tbc  front  thickly^  tlie  crown  more  sparsely  but  niore 
deeply  punctured,  the  front  edge  of  the  epistome  ntigularly  but  not 
deeply  emarginate*  The  atitennse  not  reaching  the  base  of  the 
tborai*  their  club  fuscous.  Thorax  trflnsverae,  the  disc  rather 
convex  and  the  front  angles  depresaedj  finely  but  thickly  punctured* 
Elytra  with  the  humeral  callui  more  distinct  than  in  A,  rtataleiisis^ 
Crotch,  wide^it  at  the  base^the  interstices  flat,  except  near  the  callus, 
where  the  striee  are  deeper.  The  le^s  are  as  in  A,  natalefisis^  the 
thighs  rather  stout  and  compressed,  the  tibise  Tery  strongly  tri- 
angulorly  widened  near  the  apex,  and  setose  externally  at  tbis  part» 
Kpisterna  and  sides  of  the  metasternum  rather  strongly  punctate*  No 
abdominal  lines ^ 

I  received  about  a  dozen  specimens  of  this  insect  from  the  Hcf, 
Canon  Fowler,  who  obtained  them  from  Boucard*s  collections ;  also 
one  specimen  communicated  from  Mr.  Bitscma, 

5.  Bracuysphenus  egensis,  sp.  noF.    (Plate  LXI.  fig.  8*) 
Otlonffo-ovaius^    pa  rum    can^eJ^uM,    pallitle    casttmeus^    nitidus ; 

eff/trig  uteris,  tejiuiler ^avo-margtnaiiSf  mturn  et  Umbo  lat^rali 
angnstiu^  fuscis,  distinete  punctato-itrioti^;  antefuns  /uscisg 
articidit  iribm  bast  pedibusque  rujis. 

Lang^  8  mUUm, 

Hab,  Amazons,  Ega   {Bates)  \    Guiana^  Cayenne  {Emche\  colL 

Head  and  thorax  rery  even  and  nearly  smooth,  yet  not  glabrous, 
awing  to  being  very  finely  alutaeeous  and  wtth  indistitict  stellate 
punctuation  ■  the  latter  Is  at  the  base  twice  as  wide  as  long,  narrower 
in  front;  the  sides  rounded,  the  excavation  in  front  rather  deep  and 
its  base  straight ;  prosternum  much  compressed,  so  as  to  be  distinctly 
carinate  in  front,  yet  not  projecting.  Elytra  widest  a  very  little 
below  the  base,  narrowed  to  the  apex,  the  black  discoidal  plagia 
extending  very  evenly  tVom  the  second  to  tlie  seventh  stria;  beyond 
which,  on  the  yellow  margin,  there  is  only  the  least  trace  of  an 
eighth  stria^  near  the  apex  usually  about  eight  punctures*  Meta- 
Bternal  and  abdominal  lines  are  distinct,  the  former  long  and  refiexed 
but  fine. 

Two  specimens  in  Mr  Armitage's  collection,  and  two  iu  the 
Cambridge  collection.     May  be  placed  next  B.  cQrdiger, 

C.  Brachysphenus  ucayalensis,  ap.  nov.    (Plate  LXl,  fig.  6.) 
Obloftgo-ovatuB^    ruhidns^    verticil    pane  to    thoraci&qtte    punctis 
decern  nigris ;   eigitis  nigris,  juiVta  scutellum  macula  august  a 
Jm&ig6ceiUt  QorhMti,  Notea  from  the  Leyden  MudeuiUr  voL  3^  1886,  p»  144* 
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/asciUque  duabus  dentieulatis,  una  mediana  ad  iuturam  inier- 
rupta,  una  aubapieali  arcuata  luteU  ;  antennis  articulU  duohms 
primU  eacepiiSi  tibiU  iarii$que  nigrth/uicU. 

Long,  12  millim. 

Hah.  Peru,  R.  Ucayali  {Bartlett). 

Yar*  prothorace  nigrtMnarginato,  puncHs  duobut  exterms  cum 
margine  eonjunetiSf  elytrig  macula  parva  kmmerali  et  epqfleurU 
bagijulvia. 

Hah.  Amazons  {Bate*). 

Head  and  thorax  fonning  a  nearly  even  semicircle  in  (ront»  the 
latter  heing  excised  deeply,  but  not  widely,  for  the  reception  of  the 
former,  both  of  a  uniform  rich  orange-r^ ;  in  the  typical  examples 
from  Ucayale  only  the  extreme  limb,  and  this  so  narrowly  as  not  to 
be  apparent,  is  blackish.  The  ten  spots  are  placed,  four  trans- 
versely in  front,  and  six  in  a  row  behind  these,  the  three  on  each 
side  being  arcuate,  the  four  central  ones  forming  a  square.  The 
scutellum  is  either  rufous  or  pitchy.  The  elytra  are  evenly 
punctate-striate,  the  rows  of  punctures  very  finely  impressed,  the 
interstices  smooth  and  shining.  The  underside  wholly  of  the  rich 
red  colour  of  the  head  and  thorax.  The  metastemal  and  abdominal 
lines  both  very  fine  and  short.  The  prostemum  is  compressed, 
forming  a  blunt  keel,  a  very  little  prominent  in  front.  The  elytral 
fasciae  are  yellow,  the  basal  markings  more  orange-coloured.  The 
first  fascia  commences  rather  before  the  middle  of  the  margin,  but 
is  oblique,  reaching  the  suture  about  the  middle ;  it  has  two  or  three 
irregular  teeth  on  each  side.  The  epipleurse  are  quite  black  in  the 
typical  examples.  The  legs  are  of  the  body-colour,  with  black  tibiae 
and  tarsi ;  in  the  variety  the  tibiae  are  rufous  at  their  tips. 

In  the  Amazons  specimens  the  limb  of  the  thorax  is  more 
distinctly  black,  and  on  the  middle  of  the  front  has  a  triangular 
black  spot,  and  on  the  base  three  such  spots  attached  to  it,  the  two 
exterior  discoidal  spots  also  being  united,  so  that  the  six  remaining 
spots  form  two  equilateral  triangles ;  the  wide  concave  part  of  the 
epipleura  is  yellow.  Four  specimens  of  the  typical  form  from  Mr.  E. 
Bartlett,  and  two  of  the  variety  from  Crotch's  collection,  and  two 
others  itom  the  Amazons  in  the  collection  of  £.  Armitage,  Esq. 

7.  Brachysphenus  bistrifoliatus,  sp.  nov.  (Plate  LXI. 
fig.  5.) 

Late  ovatusy  ater,  nitidus ;  elytrie  perobaolete  punctato-atriatis, 
eingulie  macula  magna  trifoliata  basalt^  /aeciaque  lata^  ad 
suturam  interrupta,  pone  medium  aurantiacis. 

Long.  13  millim. 

Hab.  Peru,  Chancamayo  {Buckley). 

Labrum  and  palpi  yellow ;  head  and  thorax  smooth,  the  latter 
glabrous,  twice  as  wide  as  long  at  the  base,  the  front  narrower,  the 
basal  median  lobe  nearly  covers  the  scutellum ;  prosternnm  com- 
pressed, the  apex  of  the  process  wrinkled.  Elytra  with  red  epi- 
pleurae,  but  the  limb  very  narrowly  black.  The  markings  are 
peculiar ;  the  basal  one  is  like  three  irregularly  shaped  red  spots 
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united,  the  extenQr  one  being  in  one  instance  disunited.  The 
merest  mdimentB  of  punctures  or  striae  remain.  The  Bcutellum  Is 
depressed  at  the  haae  to  receive  the  lobe  of  the  thorax*  It  is 
difficult  to  compare  this  with  anj  other  species*  It  is,  I  thinks  beat 
placed  next  B,  dUtinctwt, 


8.  BaACHY6PHENTT8  BATESi,  sp.  noF.     (Plate  LXL  fig.  7.) 

Breviier  oblonguSj  fere  eHipiicuSt  aterrimm)  glaber ;  elytris 
dimidio  basalt  Jlavu,  fa&ciis  trihm  e  tnaculia  irreguhrihus 
nigris  /or  mat  is,  prima  basall  valde  undalata^  *eeunda  maculas 
quatuQr  pimcii/ormes  prmhtnte^  tertia  e  ^  trig  is  sex  obUquis 
plerumque  const  it  tiia  in  singulis  eiytris* 

Long.  10-11  millim. 

Hah,  Amazons  (Bates), 

The  form  of  this  species  is  nnusally  coutcx  ;  it  is  oblong,  almost 
ef  enly  wide  before  and  behind,  the  extremity  of  the  elytra  being  a 
little  more  pointed  than  the  front.  The  surface  is  quite  smooth  in 
two  specimens,  in  two  others  there  is  on  the  elytra  very  obsolete 
serial  puDctuBtion*.  The  wavy  fasciee  on  the  yellow  part  of  the 
elytra  are  variable,  being  very  often  formed,  in  the  basal  one,  of  two 
inverted  V's,  thus  j\^,  with  a  dot  external  and  a  linear  mark  internal 
to  them •  In  the  third  fascia  there  are  three  V's  inverted,  but  the 
linear  spots  are  often  all  disunited  ;  the  margin  of  the  black  apical 
half  is  tridentate  on  each  elytron.  This  is  one  of  many  beautiful 
species  of  Erotylidae  brought  by  Mr*  H.  W.  Bates  "from  the 
Amazons  which  have  hitherto  escaped  recognition*  Two  specimens 
in  Crotch's  collection  and  two  m  that  of  E,  Armitage,  Esq.  It 
should  he  placed  after  B.  mustcalis^ 

9,  Bracbyspbenus  ikcab,  sp.  nov.    (Plate  LXL  fig»  4*) 

Breviter  ovatuSf  ntg&r  ;  efyiris  tenuiterffeminato-striato-punctatiSt 
fastnis  dua6us  ad  sutttratn  interruptia,  una  basalit  una  pane 
medium t  epipteurisquejlavis. 

Long.  1 1  miiiim* 

Rab.  Peru,  Chaneamayo, 

Thh  insect  resembles  rather  closely  B.  hizonatus^  Crotch,  and  is 
allied  to  it  by  the  geminate  series  of  punctures  and  by  the  yellow 
epipleuree ;  it  differs  from  it  in  being  less  convex,  and  by  the  form 
of  the  yellow  fasciae,  which  are  not  so  broad ;  the  anterior  one  is 
basal  and  is  notched  on  its  apical  side,  so  as  to  appear  somewhat 
arcuate  ;  the  post  medial  fascia  is  irregular  on  both  tts  sides  (but  not 
dentate),  rather  narrower  near  the  suture.  The  epipleurss  arc 
yellow  except  in  the  apical  qnarter,  and,  as  usual,  the  entire  extremely 
narrow  limb  of  the  margin  is  black* 

This  species  also  somewhat  resembles  B.  epipieuralis,  Crotch ; 
the  gemioate  series  of  punctures  will  separate  IL  No  metasternal 
Dor  abdominal  lines  are  present.  Three  specimensj  in  mf  own 
collection. 
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10.  Brachysphbnus  biutabilis,  sp.  nOY. 

Oblongus,  elytria  gibhosU^  Uete  rufua ;  antennis,  corpore  infra^ 
pedibus  elytrorumque  maculis  duabus  subguadratis  nigria^  elytrU 
distincte  punctato-striatU. 

Long,  12  millim. 

Bab.  Peru,  Chancamayo  (Buckley). 

Like  B.  glyptoderua^  but  di£Perently  shaped ;  the  thorax  is 
wider  and  has  the  sides  much  more  rounded ;  the  elytra  are  much 
more  convex,  their  surface  (as  well  as  that  of  the  thorax)  is 
smoother,  but  with  the  series  of  punctures  more  distinctly  impressed ; 
the  scutellum  is  black  in  one  example,  reddish  in  another  ;  the 
underside  is  black,  excepting  the  head,  which  is  wholly  red,  the 
sides  of  the  thorax,  the  two  apical  segments,  and  a  spot  in  the 
middle  of  two  segments  preceding  them.  The  coxae  and  the 
trochanters  are  pitchy  red.  The  thorax  in  one  example  has  a  spot 
on  the  front  margin,  four  small  ones  transversely  placed,  and  three 
linear  basal  marks,  but  all  nearly  obliterated.  This  insect  is  no 
doubt  subject  to  variation,  but,  from  its  form  and  the  smooth  sur- 
face, b  distinct  from  B.  glyptoderua. 

11.  Brachysphenus  ferversus,  sp.  nov. 

Ater,  glabratus :  elytris  singulis  seriebus  quinque  punclorum 
postice  abbreviatis,  exteme  punetis  nonnulUs  con/use  dispersis; 
Jiavis,  sutura^  limbo  laterali  tenuiter  plagiaque  magna  in  singulis 
suturtB  adjuncta  nigris,  abdamine  castaneo-ru/o. 

Long.  12  millim. 

Hob.  Colombia,  Medellin. 

This  species  resembles  no  other  thai  I  am  acquainted  with  except 
Aeronotus  annularis.  If  the  yellow  ring  of  that  species  were 
obliterated  just  behind  the  scutellum  the  pattern  of  the  elytra  would 
be  nearly  similar.  The  head  and  thorax  are,  however,  entirely  jet- 
black.  The  structure  of  the  prostemum  is,  moreover,  that  of  Siemo- 
lobtis.  The  sterna,  legs»  epipleurse,  and  limb  of  the  elytra  are  black  ; 
the  abdomen  chestnut-red,  without  spots  or  clouds.  The  form  of 
the  insect  is  almost  exactly  that  of  Aeronotus ;  the  elytra,  however, 
are  rather  more  convex  than  in  A.  annularis. 

12.  AXJLACOCHILUS  MOLXJCCANU8,  Sp.  DOV. 

Late  ovatuSf  nigrO'Subc€erulescens,  glaber,  nitidissimus,  pedibus 
abdomineque  castaneisy  elytris  convexis. 

Long.  7  millim. 

Hab.  New  Guinea. 

Yar.  immaturus  tpiceus,  corpore  infra  dilutiore, 

Hab.  Mysol  (coll,  Armitage). 

Head  smooth,  excepting  the  epistome,  which  is  rather  thickly 
punctured  ;  antennse  pitchy  black,  the  apex  of  the  club  and  the  basal 
joint  paler,  the  third  joint  distinctly  elongate,  the  fourth  to  the 
seventh  bead-shaped,  the  eighth  transverse ;  palpi  pitchy  red.  The 
thorax  is,  at  the  base,  more  than  twice  as  wide  as  long,  the  base 
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bisinuate,  the  sides  narrowed  to  the  front,  iieatlj  aad  distinctly 
thickened  and  a  little  rounded-in  to  the  front  angles^  which  are 
acute  ;  the  front  margin  scarcely  e  margin  ate,  nearly  straight,  The 
elytra  are  strongly  convex,  evenly  ovate,  very  narrowly  margiiied» 
with  a  slight  io&m  uear  the  middle  of  their  margin^  in  which  are 
two  or  three  ob^uletc  traces  of  puuc  tares,  indicating  the  marginal  stria. 
Undersifle  smooth,  the  legs,  including  the  coxa&,  chci^t nut-red  ;  the 
prosternum  very  wide,  in  front  forming  a  small,  not  prominent  point, 
from  which  to  the  haae  it  forms  an  equihiteral  triangle  between 
the  coxtD  ;  mcsosternnm  short  and  trausverae,  but  quite  distinct  i  all 
these  with  the  rest  of  the  body,  except  the  abdomen  and  the  epi- 
plenrse,  are  nearly  black  in  the  New*Guinea  specimen^  but  in  the 
one  from  My  sol  they  are  only  a  little  darker  than  the  legs  and 
abdomen  ;  this  is,  however,  obviously  due  to  the  less  matured  condi- 
tion of  this  speciuien.  This  is  an  aberrant  species,  it'  it  is  really  an 
AuiaaochiluM ;  it  is,  however,  best  so  placed  till  the  acqubition  of  more 
apecimens  enables  dijaections  to  be  made.  For  the  specimen  from 
New  Guinea  I  am  indebted  to  Dr^  Sharp, 

13.   ^GtfHtlS  ARMtTAGEI,  sp*  nov. 

OblungO'Ovatua^  palde  convexuSf  niger,  hmnneo-ptcescenSt  nitidtts  ; 
efytris ^tWiSt  sutura  iefiuiter  ei  tertia  parte  apicali  nigrU,  gemel- 
lato-striatis. 

Long*  7-10  millim. 

Htib,  Amazons,  Ega. 

This  is  a  very  distinct  ipecies  of  M^ithm^  \i%  nearest  ally  perhapa 
being  A.  dicAivus,  Crotch  ;  it  is,  however,  less  hemispherical  and 
less  cotivex  than  that  species;  it  is  also  somewhat  allied  to  A.  diacoideus, 
Gorham,  a  species  found  in  Casta  Riea. 

Head  and  thorax  pitchy  black  with  black  margins  ;  antennm 
rufous  as  far  as  the  fifth  joint,  Scutellnm  pitchy  black.  Elytra 
quite  smooth,  estceptiug  a  sntural  and  three  pairs  of  discoidal  stria;, 
formed  of  minute  points  very  faintly  impressed.  The  sntural  stria 
Yflnisheg  before  the  middle,  and  the  discoidal  striee  on  enttTing  the 
black  apical  third.  Epiplenra  coloured  with  the  upper  fiurface, 
limb  narrowly  black.     Underside  and  legs  pitchy. 

Two  Bpecimens  in  the  collection  of  £,  Armitage,  Esq,»  E.A, 

N.  jEgithus  baetlettt,  sp»  nov.     (Plate  LXI.  figs,  9,  9  a.) 
Fere  kfrnhphmriois,  mger,  mtidus,  subimvis;  d^tris  punctis  dispersis^ 
et  in  iterielftis  subgeminatts  sat  dtstincds  imprems,  maculis  irihuM 
magnis  luteh^  duahua  basalibmt  una  iransversa  mhapicali^ 
Long.  10  miHitn. 
Hub,  East  Pern  (Barthtt). 

Very  convex,  hut  rather  more  oblong  than  hemispherical,  shining 
black  and  smooth,  excepting  the  elytra,  which  have  each  three  double 
series  of  small  hut  distinct  punctures,  which  are,  however,  irregular 
and  becoming  confused  here  and  there  with  other  dieperscd  punc- 
tures of  the  same  size.  The  basal  luteous  spots  are  of  an  irregular 
H  oblong  shape,  the  external  one  is  continued  on  the  epiplcura^  The 
■  4l» 
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form  of  ^.  hariktti  is  that  of  .^,  dkhrou9^  Crotch,  but  it  m  rather 
more  obloag. 

I  hftve  only  seen  the  specimen  given  me  some  yean  ago  by  Mr. 
EJwurd  Bartlettj  of  Maidstone,  by  whom  it  was  captured,  with  many 
fine  and  new  Erotylidie,  in  Peru. 

EXPLANATION  OF  PLATE  LXI. 

Fig,  L   JVipl'Otojna  varm^  ap,  n.,  p.  6l3i 
2»  Epi3^(tpha  annittatS'^  p.  014* 

3.  Tripla:e  mitipemtitf  ap.  n.^  p.  fll4. 

4.  Brachi/gpAmm  tntag,  ep.  n.,  p.  017. 

5.  Biihif&iiaitu,  tp.  n.,  p,  016. 

fl,  vea^aienm,  ep.  n.,  p/015. 

7-  bai^Bh  ip*  tt-i  p.  617.    7ii.  Side  Tiew* 

8^  ^—  egmsiBf  ep.  n.,  p.  615, 

9.  ^akm  baHi^a,  tp.  n.,  p.  619.    0  a.  Side  Tiew. 


5,  Description  d'une  oouvelle  Locmiella  de  la  CoTee, 
Par  L.  TACJfANowsKij  C,M*Z,S. 

[BooeiTed  Kofonber  9^  1889.] 

L0CI7 STELLA  PLESKEIj  Sp*  DOTi 

Locustellafascwlata,  Tacz.  P.  Z.  S.  I8R8,  p,  455. 

L*  ochoteiisi  simiUhna,  ged  $iaiura  majore,  rostro  muUo  iongi&re^ 
colore  partium  supenorum  corporit  griseacentiore,  pimw  dorml- 
ihus  unkohribuu  et  cauda  iongiorc  dUtin^uendn. 

tS  ad*  Parties  superieurfs  du  corps  d'un  gris  terrenx  assej  fonce, 
parfaitemE^nt  unicolore,  saas  aucune  trace  de  nuance  plus  fouc6e  an 
disque  des  plumes  dorsales  et  du  sommet  de  la  t^te,  et  ec  nWqu^au 
croupioQ  que  La  coideur  est  leg  i^  re  me  tit  olivet  re  ;  plumes  alnires  con- 
col  ores  an  dos  aont  bordees  d'un  1 1 sere  un  peu  plus  c lair  qne  le  food 
de  ces  plumes,  fin  et  distinct  sans  certarn  Jour ;  une  raie  sourciliere 
d'mt  gris  hlanchfttre  sV^Cend  depnis  les  nariues  jusque  sur  le$  cdtes  du 
cervix»  plus  blanehatre  an  dessus  des  yeuic,  plus  grisitre  daui  la  partfe 
postoculaire  et  an  d  ess  us  cJes  lores ;  ces  deruiers  traverses  par  une 
raie  mddiane  foncee,  pro  Ion  gee  en  arritre  de  Pttnl  sur  le  dessua  des 
tectrices  auriculairesj  region  auricnkire  plus  pale  pargemee  sur  tonte 
la  surface  de  uombreuses  s  tries  blanch  at  res  tout  petite^^ :  la  pa  up  [ere 
inferieure  garnie  d*nue  bordnre  blanch  ^tre  tris  Hue,  Tout  le  dessous 
du  corps  est  blanc,  pur  sur  le  milieu  du  ventre  et  de  la  gorge^  tandis 
que  sur  la  region  jugulaire  et  sur  la  poitrine  il  est  teint  d*uue  nuance 
grisatre  trtbs  IdgtJre ;  cotes  de  Tabdomen  sont  d*ua  gris  semblable 
h  celni  dn  croupiou  raais  plus  pale ;  souscaudales  grifles  eutources 
d^nne  large  bordure  ocreux  bbmchAtre*  Queue  grise  tirant  legurement 
aucendre  dans  certaines directions  de  h  lumiore,  toutes  les  rectrices, 
said  les  deui  mediaues,  tcrmiu<5s  par  nne  bordure  blanch  at  re,  plua 
blaucbe  sur  la  page  inferieure,  et  toutes  trayers^ea  paruue  douzaiue 
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de  raiea  obscares,  dont  les  trois  pr^apicales  sant  le  plus  fonc^es  et  as^ 
SDUibrissent  cette  partie  de  leur  barbe  interne,  sur  les  rectrices  mt^di- 
anes  les  raies  sont  tnoins  visibles  que  sur  les  autres.  Bee  brun 
{0Tic6  k  maiidibule  inferienre  plus  piUe  et  un  peu  jaunatre  k  la  base^  la 
ifiandibule  auperieure  n*a  qu'une  Ir^s  fiue  bordiire  jaunatre  k  la  base 
ne  d  ^passant  pas  les  nan  lies ;  pieds  d^un  brun  clair^  plus  Jbtices  sur 
les  doigts  ;  ongles  bnms ;  ins  brun  foucd. 

Les  trois  niiiles  adulteSp  tut'S  It5  juillet  1887,  aont  en  plumage  fort 
use  niais  complet  et  n^out  pas  encore  commence  la  mue,  la  colaration 
n^est  pas  done  facile  a  aprccic  r  ;  il  paraSt  cependant  que  dans  la  robe 
fraiche  la  couleur  des  parties  superieures  du  corps  doit  aroir  tine 
teinte  oliTalre  com  me  celle  du  Calamoherpe  palustris^  mak  proba- 
blement  plus  fonctfe,  et  non  pas  roussitre  pro  pre  k  la  C  ochotcnsU 
en  plumage  frais> 

Cet  oiseau  est  trua  Toietn  sous  tons  les  rapports  i  la  Caiamodtfta 
ochoifmis  (Midd*)  de  Kamtscbatka,  mm%  il  estd'une  taille  distincte- 
ment  plus  forle,  &  bee  beaucoup  plua  long»  la  queue  plus  longue,  les 
pi  u  mull' s  dorsales  et  eel  les  du  so  m  met  de  la  tL^te  uuicotores  sans  au- 
cune  trace  du  dii^que  pins  obscur,  la  barbe  eitterne  de  ta  2*^  reiuige  plus 
fonc^e^  le  bee  en  general  plua  fonce.  La  for  mule  alaire  tout-tt-fait 
la  meme^  maisia  reinige  abortive  est  distinctemeut  plus  longueet  plus 
large ;  la  3*  remige  est  ^galemeut  la  plus  loEigue,  mais  la  difference 
en  I  re  les  2"  et  4*"  ne  pent  pas  utre  estimee  h  cause  de  leur  ctat  use, 
Les  rec trices  sont  ^galement  larges  et  egalement  gradu6es  ;  la  diff^Sr- 
ence  entre  les  rec  trices  media  nes  et  les  ex  te  rues  eat  plus  grande  de  2 
millimkreg. 

Dimensions  : — Longueur  totale  180^  vol  223,  aile  71),  queue  65, 
bee  de  la  commiasuTe2L  bee  du  bord  ant^rieur  des  narines  11,  tarse 
23j  doigt  median  16,  ongle  4,  5,  distance  entre  le  bord  des  ailes  et 
de  la  queue  52,  entre  les  rectrices  extemes  et  les  mediaues  ^0 
millimetres. 

Longueur  totale  !79,  vol  241,  aile  73,  bee  de  la  commissure  22, 
bee  du  bord  ant^rieur  des  narines  11,  tarse  27  millimfetreSp 

Comme  le  plumage  de  nos  exemplaires  est  fort  ns{5  les  dimeusiona 
des  ailes  et  de  la  queue  doiTent  etre  plus  fortes  dans  la  robe  fraiche. 

M.  Kalinowaki  a  trouv^l  uue  colonie  de  ces  oisemii  etablie  pour  la 
nidification  dans  des  petits  ilots  ^loignds  d*un  kilomkre  de  la  c^te 
tout  prfes  de  Tebimulpo  ;  ces  ildts  sout  converts  debuissous  et  d'une 
dense  v%i5talion  berbae^e;  et  qui  pendant  le  reflux  sont  reunis  tL  la 
cfite.  Le  voyageur  a  entendu  aussi  le  chant  de  cet  oiseau  au  bord 
de  le  rivitire  Seoid,  mais  ii'a  pas  pu  le  retrouver. 

Je  d^die  cet  oiseau  iinon  ami  M.  Theodore  Pleske,  savant  Omitbo- 
logiste  du  Mus^e  de  St.  Petersbourg. 
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6.  On  a  new  Mungoose  allied  to  Herpestes  alkicaudaius. 
By  Oldfielb  Thomas^  Natural  Hktoiy  MuBCum, 

[Beceived  NoTember  20,  18390 

(Plate  LXIL) 

In  a  Monograph  of  the  Afrieau  Mungooses  whtch  I  had  the  honour 
of  Inylng  before  this  Society  in  1 882  ^,  the  extreme  constancy  in  the 
size  of  the  teeth  in  this  group  was  pointed  out*  and  the  species  were 
shown  to  be  readily  distinguishable  by  the  relative  diniensions  of  their 
posterior  clieek-tceth,  both  upper  Bud  lower.  While  the  tnore 
typjcal  and  specialiied  species,  such  for  example  as  H,  ichneumon, 
have  their  ^  very  small,  and  averaging  in  its  greatest  diameter  less 
than  60  per  cent. of  the  last  premolar  (p^),  one  species,  H.albkaudatuSf 
forfiiing  the  type  of  the  subgenus  Ichneumiu,  has  this  percentage  70 
or  more*  and  all  the  teeth  are  of  a  mnch  less  specialized  and  secont 
type  than  in  the  others* 

The  species  I  now  propose  to  describe  ii  remarkable  for  baring 
its  posterior  teeth  even  larger  than  in  //*  alhicattdatus.  The  type 
specimen  is  a  skeleton  without  a  svkin,  wliich  has  been  some  liiTie  in 
the  Cambridge  Museum,  and  vrhich  the  authorities  of  that  institutioa 
have  been  good  enough  to  transfer  by  way  of  exchange  to  the 
National  Collection.  This  specimen  is  believed  to  have  been  col- 
lected by  Mr.  T,  E,  Buckley  either  on  the  Limpopo  or  in  ^ululand, 
but  most  unfortunately  all  definite  record  of  its  kusiory  has  been  lo^. 

The  most  striking  characteristic  of  the  new  species,  which  may  bt 
termed  Herpes te9  gtundist  is  its  large  size  and  great  length  of  limb. 
Us  skull  IS  ouly  exceeded  m  length,  and  that  very  slightlv,  by  one 
skull  in  t lie  whole  Museum  collection  of  Mungoosesi  namely  by  that 
of  the  ty)>e  specimen  of  H,  galera  rohustus,  Gray^,  a  thickly  built, 
short-limbed  ibrm,  whoie  long-bones  are  nearly  20  per  cent,  shorter 
than  are  those  of  H.  grandk. 

Con] paring  now  H*  grantik  with  H,  albicaudatm^  to  ivhich  alone 
it  is  in  any  way  closely  relatedj  ne  find  that  that  species  tKcaaonally 
attains  tliraeiisious  approximately  equal  to  its  own,  although  the 
great  majority  of  specimens,  especially  those  from  North-eaat  Africa 
and  Arabta\  are  very  much  smaller. 

The  real  difference  between  the  two  lies  in  the  form  and  dimensions 
of  the  teeth.  Firstly,  in  H,  grandts  the  canines  both  above  and 
below  are  marktdly  longer  and  heavier  thdn  in  B,  athkaudatus^  ex- 
ceeding those  in  the  largest  available  specimen  of  that  species  by  at 
least  2  mm*  in  length  above  and  3  mm*  below,  and  in  thickness  by 
1  or  U  mm.,  although  it  is  almost  impossible  to  take  the  measure- 
ments exactly,  owing  to  the  absence  of  a  distinct  cingulum  in  this 

*  S&B  the  abovG^quot^  P^P^^'f  P^  ?^ 
'  Siuew  my  Monti|r»pIi  wa»  written,  Mr.  A.  S. 
examples  uf  thh  species  at  Muficat^ 
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group.     The   preinolai*s  are  all   rather  longer  both  vertically  and 

horizontally',  and  the  cuapa  higher  and  more  distinct.  ^*,  *^\  and  ^ 
are  on  the  ivhole  similar  to  those  of  the  allied  species  in  their  form 
and  relatiTc  proportioiia,  but  are  all  markpdly  larger  (compare  the 
dimensions  given  below  with  those  on  p.  78  of  my  former  paper). 

But  it  ii  b}'  the  characters  of  the  loiver  molars  that  the  new  species 
may  be  most  readily  recognizeil*  As  to  site  aimplvi  the  length  of  the 
two  molara  combined  is  in  IL  ^randts  17  mm,,  while  in  the  largest 
of  a  considerable  sertes  of  //,  aibieaudatm  this  combined  length  unly 
attaiDS  to  14'4  mm.,  its  ordinary  nmonnt  being  about  13  mm.  In 
St  met  ore,  as  will  be  seen  hy  Plate  LX 11.  liga,  4  and  .5,  these  teeth  in 
1/,  grandis  are  more  com}}lieated  than  in  the  older  known  form  ; 
in  in^  there  is  not  so  much  differeueej  except  that  the  cuspa  and 
hollows  are  more  marked,  and  the  ridge  running  round  the  posterior 
half  of  the  tooth,  or  **  talon,'*  is  much  sharper  and  belter  defined.  In 
in\  firstly,  the  two  antero-internal  cusps,  the  paracone  and  metacone 
of  Mr,  Oshorn*s  nomeuclatnre  of  tooth-cusps^  which  hate  coaleaced 
in  H.  aibkaudatus,  are  sharply  and  distintitly  separated  from  one 
another,  so  that  the  primitive  anterior  triangle  forming  the  blade  of 
the  tooth  is  as  well  defined  as  in  m^  ;  secondly,  in  the  talon,  the  extra 
median  external  cusp  charact eristic  of  H  alhicaudatus  (see  p.  76* 
fig*  1  of  the  monograph)  is  duplicated  in  H,  grtindU,  being  supple- 
mented by  a  second  cusp  on  its  internal  slope ;  then  the  posterior 
edge  of  the  talon  is  more  developed,  crenuUted,  and  with  its  centre 
sharply  and  prominently  notched  in  the  middle  line.  As  a  result 
of  this  increase  in  comjilexity,  the  size  of  m"'  fts  compared  to  m^  k 
much  increased  ;  for  while  in  U,  albicnudaius  its  length  is  never  more 
than  from  80  to  83  per  cent,  of  that  of  the  latter  toothy  in  H.  grandis 
the  iv!Q  teeth  are  of  practically  the  same  length,  {a^  being  no  less 
than  96  per  cent,  as  long  as  m^. 

In  view  now  of  the  extreme  constancy  of  the  teetli  in  the  present 
group,  both  in  size  and  structure,  I  feel  that  it  would  be  impossible 
to  refer  the  Cambridge  skeleton  to  H~  albicaudatu^,  and  can  only 
describe  it  as  new,  trusting  at  the  same  time  that  its  external  cha- 
racters will  not  long  remain  unknown, 

As  will  be  seen  irom  the  figure  (Plate  LXIL  fig,  l)^  the  skull  of 
II,  grandis  is  characterized  by  its  slenderness  and  by  the  great  length 
of  its  facial  as  compared  to  its  cranial  portion* 

In  the  skeleton  both  H.  albkauiatus  and  /7,  grandis  are  remark- 
able for  not  possessing  an  entepicoudyloid  foramen  to  the  humerus, 
the  bony  bar  usually  closing  in  this  foramen  being  unossified.  All 
other  true  Mungooses  have  this  foramen  closed  in  by  hone,  with  the 
exception  of  the  aberrant  genera  Galidta^  GaUdkiis^  and  sometifnes 
Suriaita*  This  fact,  combined  with  the  addition  of  a  second  allied 
species,  gives  increased  validity  to  the  group  "/Maeam/a/*  recog- 
nized as  a  subgenus  in  my  monograph,  but  which  may  possibly  in 
the  future  have  to  he  admitted  as  a  distinct  genus. 

Bimensiona  of  the  type  specimen  ; — 

Sl'ulL  Length  (from  back  of  condyle  to  gnatbion)  1 12  mm. ;  basal 
'  Amer.  Nat  1888,  p,  1073. 
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length  105 ;  greatest  bretdth  52  ;  nasals,  len^  in  middle  line  28, 
greatest  brcackh  1 1 ;  interorbital  breadth  22*5,  mtertemporal  breadth 
21-5  ;  palate,  length  67,  to  cross  line  41 ;  basi-cranial  axis  33*5 ; 
basi-fiuaal  axis 725 ;  ftMaal  index  217. 

Teeik.  ^,  horisontal  length  6*1 ;  p^,  length  6*3  ;  g^  external  length 
7-4,  anterior  breadth  77,  greatest  diameter  10-3 ;  m^  lengUi  60, 
breadth  9^5 ;  m*,  length  48,  breadth  8-2;  p,  length  70 ;  p*,  83  ; 
m»,  8-4 ;  m\  8-1. 

Aeleiom.  Scapda,  length  69,  breadth  34  ;  length  of  humeros  99, 
radios  93,  ohia  1 1 1,  pdric  bone  88,  femur  1 10,  tibia  125,  fibuU  1 16, 
cakaneom  35,  kmgest  metatarsal  bone  59*5. 

EXPLANATION  OF  PLATB  LXIL 
Fig.  1.      Btrfettm  grandiM.    Ui^[>er  Tiew  of  ^olL 

2^  3.  Upper  and  low«r  jaws  of  ditto,  buooal  aspeot. 

4,5.  Last  three  lower  t«^  of  ditto  (^  ml,  and  ms),  external  and  buccal 


APPENDIX. 


LIST  OE  ADDITIONS  TO  THE  SOCIETY'S  MENAGERIE 


DUBISG  THE  YEAB 


1889. 


Jan.     1.  fl  Snow-Bun  tinge  (Plectropkaiie»  nivaiiM)^    Pturcliaeed. 

2«  I    Oraat    Walkroo  {Macropu^   r^u^u»)f  ^*     Born    in    the 
Menjigarie. 
1  Coot  {i\dica  atra).    Presented  by  Mr.  J.  Cutting. 
1  African  Zebu  {Bo^  mdi(ms)t  $ »    Presented  by  W.  Mackinnon, 
Esq.,  F,Z.S. 
4,  2  R«d-and-YeLlow  Macaws  {Ara  chioropt^a).    Presented  by 
Lady  Metix. 
1  Greater  Snlpliiiixii^ated  Cockatoo  ( Cucaitm  gt^kiita).    Pre- 
sented by  Lady  Meux, 
1  RoBeate  Uookatoo  (Cacatika  roseuapiUa)*     Pieaented  by  Lady 

Meux. 
I  Verreaux'e  QnineBr-iQw\(A^u7mda_edouard{)^     Presented  by 


Percy  C*  Reid,  Esq.    From  the  Zambeaip  East  Africa. 
^      VPa "  .    ,-  -, 


ti.  1  Greek  Partridge  (Oie<^flAa«wffl«i/ti),  Presented  by  ILIlanauer, 

Eflq,j  RZ.S.     From  Biissomh. 
7*  1  Bonnet-Monkey  {Mncams  jnmcus}i  ^  *     Deposited, 
8.  1  Grey  Ichneumon  {lierpmtes  ffrfseu^)^  ^ ,     Preaented  by  C.  L. 

Cnrtis,  Esq. 

1  Vulpine  Pbalanger  {Fhalangida  adpina\  tS<    Pjiesented  by 

F,  Buckland,  E^. 
0.  1  Conjmon  Paradoxure  (Paradoxurtis  tt/ptis)^  $.     Presented  by 

the  llev,  J,  de  Oruchy. 
IQ.  5  Ciotbey's  Lai'ks  (Jih&mphvcotys  cktbcyf).    Purchased*     See 
1\Z.S.  1880,p.2a 
6  Algerian  Shore- Larks  (Otvcor^g  bUopha).    I'urchafle*!.    See 
P.  Z.  S.  1889,  p.  m. 

2  Rosy  Bulltincnes  {Erythro^tza  gUkaginea),    l^jichased.    See 

P.  Z.  S,  188J>,  p.  m 

11,  1  Masked  Parrakeet  (iVrrAic/ciJJWf  jjerioiwiftf).    Deposited. 

1  Stunip^tailed  Lizaitl  (  Trackudostmrm  rugoeusX    Presented  by 

C.  Elliott,  Esq. 

12.  1  Tawny  Owl  (^rnium  a/«cy>)*     Presented  by  Mr.  T.  E.  Gunn. 

2  Red-backed  Pelicans  {l^ekcnnus  rufescens)^     Purcbased, 
16.  1  Rhes^is  Monkey  (Macactts  rhcmis),  cf .     Deposited. 
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Jan.  la  1  Brown  C«>achin  (Celnu  fatudhui).    Presented  by  F.  H.  \. 
HeniT,  Em. 

18.  2Red-biUed\VluteIbiseB(.&idbctini»A^^  Purchased. 

SeeP.Z.S.1889,p.2a 

19.  1  Rofoua-necked  Wallaby  (J7iiAria«icric9  nc^^^  ReceiTed 

in  Exchange. 

1  Macaque  Monkey  {MacaeuB  cynomoiguB),  S  •     Presented  by 
Mrs.  Henderson. 
22.  1  Choogh  {Pyrrkocorax  gracubut).     Presented  by  A«  Madge, 
Esq. 

1  Shaip-noeed  Crocodile  {CrocoHhu  aadu»).    ReceiTed  in  Ex- 
change. 

24.  1  Common  Fox  (Onw  mteM),  $.  Presented  by  H.  F.  Sparrow, 

Esq.,  Ueut «  The  BuA." 
1  Gold  Pheasant  {Tfummalea  pida),  c^.    Presented  by  Mrs. 

Theodore  Llojd. 
1  Silver  Pheasant  (AploeamHS  nyctkemenui),  S  -    Presented  by 

Mrs.  Theodore  Lloyd. 

25.  1  Green  Monkey  (CercopithecuB  callitnckus),  fS-    Presented  by 

Mr.  Lishman. 
1  Senral  {Fells  serval).    Presented  by  H.  C.  V.  Hunter,  Esq., 
F.Z.S.    From  Malindi,  E.  Africa. 

1  Common  Fox  (Canis  ruipes),  cJ,    Presented  by  K  Baldwin 

Cashel,  Esq. 

28.  2  Himalayan  Monauls  {Lophophoms  impeyamts),  (^ .    Deposited. 

29.  1  Alligator  (AUigaior  misgisstpiensis).    Presented  by  Mrs.  G. 

Peacock. 
80.  1  Aard  Wolf  (PnxUiei  cristatus),  jr.    Purchased. 

Feb.    3.  1  Golden  Ea^le  (AquHa  chrytaHms).     Presrated  by  Thomas 

Barclay,  1^.    From  Inverness-shire,  N3. 

5.  1  Areolated  Tortoise  {Homopus  areotatm).    Presented  by  the 

Rev.  G.  H.  R  Rsk,  C.Mi.S. 

7  Tuberculated  Tortoises  (Homopu$  femoraUf),    Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.MZ.S.    See  P.  Z.  S.  1889,  p.  85. 

2  Well-marked  Tortoises  (Homcpw  sioHatus),    Presented  by 

the  Rev.  G.  H.  R.  Flsk,  C.M±a    See  P.  Z.  S.  1889,  p.  86. 
From  the  Clanwilliam  Mountains,  Cape  Colony. 

1  Robben-Ifiland  Snake  (OoromeUa  pkocarum).     Presented  by 

the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

2  Infernal  Snakes  (BootUm  infemalis).    Presented  by  the  Rev. 

G.  H.  R  Flak,  CMZ.S, 
2  Smooth-beUied  Snakes  {Homahsoma  hOrix).    Presented  by 

the  Rev.  G.  H.  R.  Rsk,  C.M.ZJS.    From  the  Karoo,  Groot 

Fontein,  Cape  Colony. 
1  Manv-spotted  Snake  (OironeAa  multiimacukUa),  Presented  by 

the  Rev.  G.  IL  R  Fisk,  C.M.Z.S.    From  the  Karoo,  Groot 

Fontein,  Cape  Colony. 
1  Hissing  Sand-Snake  {Fsammophis  sQnUms).    Presented  by  the 

Rev.  G.  H.  R  Fisk,  C.M.Z.S. 
7.  1  Tropical  Squirrel  (Sciwrus  tutuam).     Presented  by  Pfedro 

Suarez,  Esq. 
1  Adorned  Ceratophiys  {Ceratophryi  omakt).     Presented  by 

Capt.  Hairby. 
a  4  Mariaed  Polecats  (PuUnius  unrmatieut),    Pt^sented  by  Col. 

Sip  Oliver  R  C.  St  John,  K.C.ai.,  RR    See  P.  Z,  S.  1889, 

p.  86.    FromQuettah. 
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Feb,    9.  8  Indian  Gerbilles  (GerinUm  indictti}t  2<^ ,  6?.    Preeented  by 
Dr.  J.  Gilbert. 
1  Jackdaw  {Corvus  mtmedula).    Preeented  by  Basil  Carter,  Eb^. 
11,  I  Whhe-thmfited  Cikfuchm  (Cebui  hi/polemua).     Piircbaa<»d. 

1  Smooth-beaded  Cftpucbia  ( Vebus  monachm).    Purcbastfd, 

13.  1  Riug-tailed  Coati  {Nasua  n^/h),    J,     Preeented  bj  N,  T. 

Wniiatufi^  Esq- 

0  I^looriah  Geckos   (Tarentoia  mauritantm).      Presented  by 

^Iflfltera  F.  and  O.  Warburg. 

14.  1  Elftiid  {Orem  cttimtt)^  J,     Ilnrii  in  the  Mf^nagerie* 

15.  1  Tbigb-fltiTijed  \\'^aUttbj  (Ilaimalums  thvlidm)^  J  .     Deposited* 

2  ilemng-Gulk  {Itarm  art/m(atns) .     Prejuented  by  L.  V-  Har- 

court,  Esq. 
10,  1  Yellow-footed  Rock-Kiingaroo  (J^tro^ah  xmithopmj^  ^ ,  Bom 
in  the  Metiaperie. 

18.  5  White  Tree->roge  {Uytu  c^rtdi-ii),    Purcbased. 

7  Common  Gulls  (Larus  cmth).     Pupchased. 

19,  1  Owen's  Apten^x  (Aninyx  o^refti).      I'rtssented  by  Ptof.  T, 

ie^ery  PorkeV,  C.M-Z.S.    Bee  P,  Z,  S,  1889,  p.  86. 

1  Hybrid  Polecat  (between  Mmtvia  jmtortus  Mia  Mmtela /htq), 
PuMwinted  by  .T,  IJ**rl»ert  B.  Cowley,  Esq, 

1  Collared   Fruit-Iitit  {Cytioji^etcris   coiluri&).      Born   in   tbts 

Menagerie. 
1  Indian  Chevrotain  (Tragus  mennnna)^    Preeentcd  by  Mr» 

George  Score, 

8  Common  Bwa^B  ( C^^ui  oior),    Depoaitcd. 
1  Conitnon  BuKzard  (Bideo  mtfyaru).    Pra-^ented  by  Capt.  J.  V, 

narve3\ 
1  Macaque  T^fonkey  (Mamcujf  €tffwmoiffm)f  J.     Presented  by 

Mrs.  NicoL 
1  Common  Peicb  (Ferca  JiumatUts)*     Presented  by   Mr,  R. 

R*iberta. 
1  Short-eared  Uwl  (Aaio  brachyatm).    Presented  by  Mr,  E. 

Phillip!*. 
1  Axolutl  (Siredon  mejncanm).  Preaented  by  E*  Evelyn  Bairon, 

Esq. 
1   Common  Fox  (Cank  imlpes)t  J*    Preaented  bv  the  Lord 

Tredegar,  F.Z,S. 
1  American  Black  Bear  {Ursit^  umfnmnuM),  ^^    Presented  by 

Lieuia.  Hugh  WilliamB,  R,N;,  and  Ba^yi^  B^N,,  II.M.S, 

*  Cambridge/ 

1  Common  Blue  Bird  (Siaim  wihoni).     Presented  by  Com- 
mander W.  M.  Latham,  F,Z.S, 

9  Moorish  Geekoa   {Tnrentoht  nmunt(mim).      Presented  by 
M altera  F.  and  0-  Warburg. 

2  Golden-headed  PaiTakeeta  {tirotoffcrys  tm].     Purchased. 


26. 


Mar.    I. 


4  White-breasted  Gallinixles   {OaUmula  phamicunt),      Pur^ 

chased. 
1  Rhesus  Monkey  {Matacm  rAetiw),  $ .    Presented  by  Misa  L. 

0.  Oart. 
1  Grey  Ichneumon  (SerpesUe  gmeta),     Preaented  by  Mrs. 

Margaret  AllisoEi 
1  Manatee  {Manatm  atiMraiu).    Purcbased,    See  P,  Z.  S.  1889| 

p.  160. 
1  unarmed  Trionyx  ( Trton^x  muficu^y    Heeeived  in  Exchange, 
1  Ilof&naim'a  Slotb  {Chokpm  hoffmanni),    Purcbafled. 


PnemlkCastC.A. 
D» .  FuwBtcd  Vj  CifL 

K  J.  T(H>6  Ei^ 

■  iiiiyy.f.  Depoatai 
■Hb:  ^  Picmkd  by  Mt  J. 


■^^-ir  '^v  '-iri2S*R^»f 


JkDDlTlONg  TO  THB  HEXAGERli;. 


629 


Presented  bj  CoL 

Purchased* 
PrMented  by  Mrs,  Artbur 

Bom  m  tbe  Me- 


Apr.    h  1  Sinflitie  Ibex  {Capra  9inaittcd),     Pfesented  by  Oommaadet 
Paget,  R.N,     See  1\  Z.  H,  1S80,  p.  246,     From  Mount  Siiiai. 
1  Collared  Fruit-Bat  {Cp^on1/€leris  coUaris).    Bora  iu  the  Mfr- 
nagerie, 
2.  1  Macaque  Monkej  {Macaeui  cyjwmol^fus)^  5 ,     I'refiented  by 
Mra.  Gox* 
1  Bide-Btripad  Jackal  (Canw  ht^ralts).    Born  in  the  Mena^rie^ 
4  Black  Swans  (Ci/gnuB  ^ratus).    Presented  by  Messrs,  janiea 
and  A,  Brown, 
6,  1  Baven  {Cor em  isarax).    Presented  by  J.  F.  HaBtings,  Esq.^ 
F^,S. 

9.  1  Grey  Squirrel  {Seinrug  ci7wrffug)j  (J,      Presented  by  Miss 

Vokea, 
1  Shag  {Pkaiacrocarax  gractdm),     I^^resented  by  Mr.  Henry 
Reynolda. 
11.  1  Kinkajou  {Cercohpt^B  mudimivultisjf  J.    Presented  by  Mrs. 

Mariafi  FilzSimona, 
13.  1  Green  Monkey  {Cercopitheats  cailitrichmX  ^,     Presented  by 
the  We^it-Indian  (SaU  Hist.)  Exploring  Commiflsion.    From 
St  KittB,  W,  I, 
1   Bla<2k   Tortoise    {Te^tudo  eartonaria). 

Feilden,  RZ.S,     From  Trinidrid, 
1  Bough-eyed  Uayman  {Jacare  sclerops)^ 
Feilden,  F.Z.S. 
15*  1  Wanderoo  Monkey  {Macacus  silemis)^  ^ . 

1  Comnion  Squirrel  (jSbi«r«*  i?i*/^i*m), 

Faulkner. 

2  Viscacbaa  {Lt^mtfmms  trichodactifius), 

nagerits, 

1  Vulpine  Pb  danger  {Phalungista  rni^nu)^  ^,    Bom  in  the 

Menagerie. 

2  Poch  ards  ( FuMgula  ferina) ,  2  cf ,     Pure  h  aaed . 

Id  1  Macaque  Monkey  {Macaci^  ei/mmol^u^),  J ,     Presented  by 
Misa  Caroline  ^ewton, 

17,  1  Slender-billed  Cockatoo  (LtcfuetM  tetmirmtrut).    Presented  by 

Walter  Bml/i:aq, 

18,  1  Leopard  {Fetis pat'dus}^  ^ ,   Presented  by  George  Si  Mackenzie, 

Eftq.     From  Maliadij  East  Africa. 

1  Lesaer  Koodoo  (iStrepmcero^  imhm-bis) ,  S  <   Presented  by  Geome 

S,  Mackensie,  Esq,    See  P,  Z,  S,  18^,  p,  24Q,    From  Malindi, 
E,  Africa, 

2  White-crested  Touracous  (Cort/thaLr  aibocristata).    Presented 

by  George  S.  ^[ackenIie,  Esq. 

10.  3  Elliof  a  PbeasantH  {Fhimamm  eJiioti),  1  cf ,  2 ? .     Purchased. 

5  Amherst's  Pheasants  {Thawtmitu  atnhersluxi),  l^J  ,  2$,    Pui-- 

chased. 
2  Swiuhoo's  Pheasants  (Et/phcamtAs  gmnhifii)^  <J  } ,    Purehaaed, 
2  Vulturine  Guinea-fowls  {Numida  miUttnna)f  c?  ? .  Purchased, 
2  Created  Scrertiuers  (Chimna  ckmvmria).     PurchiLscd, 

6  Rose-coloured  Pastors  (Paitor  roaetts).     I'lu-chased, 

m  1  Indian  Wolf  ((*««*> /m3/%^),  $  ,     Preat'nted  by  B.  T,  Fiinch, 
Esq.,  CM.Z.S.     From  Af^^IiauistaD, 
5  Chap  I  run  Crows  {Ct/rvus  cajfeUamtsj.     Presented  by  B,  T, 

Ftinch,  Esq.,  C.M.Z.S,     From  Fao,  Persian  Gulf, 
1  Indian  Python  (P^lfion  niolurus).     Presented  by  B.  T,  Ffinch, 

Esq.,  aMj;,s; 

1  Indiii  White  Crnne  {Orut  kucoger(mos).    Purchased, 


630  AFPBNDnL 

Apr.  90.  1  Imperial  Eagle  (Ajmla  iwwerialu).    PreseDted  by  Meesn.  J. 
de  la  Toucn  and  ueorge  Siemasen.    From  Foochow,  China. 
1  Slender-billed  Cockatoo  {Lkmdu  Umdrodris),    Presented  by 
Birs.  Hunt. 

21.  2  Alligators  {Alhpmtor  rmtmsipiami)^  jr.    Deposited. 

22.  4  Concave-casqned  Hombills  {DicMocerog  hieonm),  2($,  2$, 

Deposited. 
1  Crowned  Hombill  {AMtkrocoeero$  ooronatus).    Deposited. 
1  Nepalese  Hombill  (Aoeros  nepalensU),    Deposited. 

1  Two-banded  Monitor  (  Varamu  $ahaUjr) .    Deported. 

23.  2  Macaque  Monkeys  {Maeacus  etfnomofyus),  ($  $ .    Presented  by 

J.  G.  MacMe,  Esq. 

24.  1  Long-eared  Owl  (Asio  otu$).     Presented  by  Mr.  Thos.  B. 

Butler. 

2  Caracals  (FeUs  caracal).    Presented  by  Capt.  Trenlle  Cookson. 

From  Bechuanaland. 

3  Orbicular  Homed  lizards  {Phrynosoma  orbiculare).  Presented 

by  T.  H.  Collins,  Esq. 

26.  1  Ring^tailed  Coati  (Nawa  ru/a).    Presented  by  Wm.  Shiell, 

Esq. 
2  Barbaiy  Wild  Sheep  (0ms  tragelaphui)^  2(S*    Bom  in  the 
Menagerie. 

27.  1  Tawny  Eagle  (AquOa  fumoides).    Purchased.  Fh)m  West 

AMca. 
1  Peacock  Pheasant  (Poijfpiectron  ckinquu),  ^,    Purchased. 
1  Squacco  Heron  {Ardea  ralhida).    Purchased. 
1  Rhesus  Monkey  (Macacm$  rhems),  $ .    Deposited. 
2a  lYeUow-footed  Rock-Kangaroo  (Pe^Yj^oilffxaiiMcpitf),^    Bom 
in  the  Menagerie. 

1  Derlnaai  Wallaby  (Haimatums  derbianus),  $ .    Bom  in  the 

Menagerie. 
29.  2  White-eved  Ducks  (Nyroca  ferruainea\  ^  $ .    Purchased. 

2  Stone  Curiews  {(Edicnepwt  m»hpax).     Presented  by  Mr. 

Brunsden. 

4  Long-fronted  Gerbilles  (CferbtUus  UmgifrcnB),     Bom  in  the 


1  Persian  Gazelle  (Oazella  subputturoia),    $.      Bom  in  the 
Mena^^e. 
dO.  2  Chinchillas  {ChinckiUa  lanigerd).    Bom  in  the  Menagerie. 

May    1.  1  Rhesus  Monkey  {Maeacus  rhemu),  (S .    Deposited. 

1  Cape  Mole-Rat  {Oeofychus  capenm).  $.    Presented  by  the 

Rey.  G.  H.  R.  Rsk,  C.M.Z.S.    See  P.  Z.  S.  1889,  p.  316. 
1  Geometric  Tortoise  (Testudo  geamdrica).    Presented  by  the 

Rey.  G.  H.  R.  Fisk,  C3I.Z.S. 
4  Tuberculated  Tortoises  (Homopus  femoraiie).    Presented  by 

the  Rey.  G.  H.  R  Fisk,  CJOLS. 
34  Gray's  Frogs  (Eana  ffraut).    Presented  by  the  Rey.  G.  H.  R. 

Fisk,  C.M.Zk 
6  Narrow-headed  Toads  {Bufo  angmttioeps).    Presented  by  the 

Rey.  G.  H.  R.  Fbk,  C.ALZ.S. 
1  Spotted  Slow-worm  (Acontias  meleagris).    Presented  by  the 

Rey.  G.  H.  R.  Fisk,  C.M.Z.S. 
1  Indian  Wolf  (Oinw  pail^),  J .    Presented  by  Major  0.  S. 

Skipton,  R.A. 
1  Golden  Eagle  {Aqmla  chrysaetut).    Presented  by  Mr.  Thomas 

G.  Henderson.    From  Inyemess-shire. 
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May    2.  I  Puff  Adder  (Vipera  arktmig).    Presented  by  F,  Streatfleld, 
Esq. 
1  Braziiian  Tortoise  {Tedudn  tahtdatd),    Putchnsfjd. 
1  Blitckiah  Stercothere  {StinvdhfJtnis  suhm^ej*),    Vnvch^mdi^ 

1  Egj'ptiiui  Trionyx  (Trmty^v  ^f/tfptiaeut),     I'lirchased* 

tt  European  Tree^Froga  (Hvlu  arb(tr0a).     Proaentad  by  H.  B. 
Hewetson,  Esq.,  MitCS.,  FXS. 
3,  2  Hlack-iiecked  SwaiiB  (Cj^nus  mgncoUisi)^    Piircliased, 

2  LiueiUed  Kaleei^  {Euphcafmi^  Hnmtm),  c?  2  ■     Purchased. 

6.  1  Purplo-faced    Monkey    ( Semnopiljiecus    leiivoprymnuB)^     Jp 

Presented  by  J.  IL  Taylor,  \^q. 

1  BuDte-Iiok  {Ati^tctphm  ptjijar^usj^  ^ ,     Deposited* 

2  Moor-Hmrriera  {Circus  mauni.^?).     Received  in  ExckftngOi 

2  NAtter|ack  Tuadd  {Bufo  caiamita).    Presented  by  Master  H. 

Mill  ward, 
2  Natterjack  Toada  {Bufo  ctdamila),     IVsented  by  Maater  M» 

A.  8mith, 

7.  1  Otter  {Lutra  vulffan$)^     Presented  by  —  Basset,  Esq* 

1  Loog-eared  Owl  {Amo  otus).    Presented  by  tbe  lion,  Eric 

Theaijrer. 
1  Yellow-billed  Amazon  (Chtysotis  panumen^if)*    Presented  by 

the  Lord  Wm.  Cecil. 

8.  1  Fl erring-Gull  {Lartm  anj^attai).    PreaeDted  by  Mrs.  Gains- 

ford. 

1  Long-eared  Owl   (Asio  oiue).     Presented  by  the  Re^.  F.. 

Hopkins. 
0,  2  Common  Kestrels  (TinnunciUtis  aiattdarius)*    Presented  by 
Capt.  Janes. 

2  Common   Eheas  {Ehea  mnmcatia).      Presented  by   J.   D. 

Kennedy,  Esq* 

10,  1   Black   Swan    ((^fpiua    afratus),  J,      Presented    by   ifra, 

Siemens, 
1  Squaccn  Heron  (Ardm  ralloid^s).    Purchased. 

3  Japanese  Teal  {Q^ierqiwdnla  ftmmmi) ^  1  c?f  2  J  .    Purchased. 
1  Amherst  PhoasAnt  ( Thaumai^ju  amhtTsti^ejf  <J »     Purchased. 

11,  1  Vervet  Monkey  (Cercopithecu^  iaianda).  J,     Presented  by 

l>r.  W.  K,  Sibley, 

13.  1  Chimpanzee  (Anihr&popith^cm  iroijlof!yte$)^  $.    Depoait<^. 

6  North-Africail  Jackals  ( Csw  anihit*).  Born  in  the  Mena- 
gerie- 

1  Rough  Foi  (CVrnw  rndk)^  J  -  Presented  hy  James  Coombs, 
Esq. 

1  Mountain  Ka-Ka  (Neitar  noMilu).     Purchased, 

14.  1  Grey-breasted   Parrake^^t  {Boiborh^nchm  momfcMa),      Pre- 

sented by  Mrs,  Macnab^ 
1  Great  Kangaroo  {Macroptts  ffi^tird,eug)t    tS  *      Rorn  in  the 
Menagerie, 
16.  2  Great  Eagle-Owk  {Bubo  fntuimm).     Presented  by  the  Exe- 
cutor^*  of  tho  late  W*  J.  Cooksun,  Esq* 
1  Collared  Frmt-Bat  {tynonyvteris   collaHi).      Bom    in    the 

Menagerie. 
10  Common  Vipers  ( Vipera  berm).    Presented  by  0.  F»  McNiven, 
Eaq, 

16.  2  Red-lt^gged  Fartridgei*  (Cdcmbk  rufa).     Presented  by  Capt 

Augustus  Kentf  BS.  '  Fez/     From  the  Canary  Islands, 
I  Green-headed  Tanager  (CaUute  tricolor).     l*urchased, 

17,  1  Japanese  Deer  {Cervut  $ika),  ^ ,     Born  in  the  Menagerik 
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May  17.  6  Barbary  Turtle  Doves  (I^Hur  rUorius).    Presented  by  Major 
T.  Erskine  Baylis,  F.Z.S. 

1  Black-bellied  Sand-Grouse  {PUrode$  arenarim\  S-     Pi^ 

sented  by  Mrs.  Aj^rton  Pullan. 

2  Common  vipers  (  Vipera  berus).    Presented  by  Banry  Burge, 

18.  1  Derbian  Wallaby  (JHahnaturM  derbianus),  S  •    Presented  by 
Mr.  Buckland,  8.8. '  Britannia.' 
1  Black-cheeked  Falcon  (Fako  mtHanogenyM),     Presented  by 
Baron  F.  von  Mueller,  C.MXS. 

1  Tuberculated  Iguana  {Iguana  tttbereulata).     Presented  by 

Mr.  J.  B.  Johnson,  8.8.  '  Antilles.' 

2  Cormorants  (Phalacrocorax  carbo).    Deposited. 

20.  2  Yellow-fronted  Tanagers  {Euphonia  Jhvifrons).     Presented 

bv  Mrs.  Herbert. 
22.  1  Collared  Fruit-Bat  {CSfMnycteris  coHaru).     Bom  in  the 

Menagerie. 

1  Persian  Gazelle  (OazeUa  wbffuUwosa),    $.     Bom  in  the 

Menagerie. 

2  Bennett*s  Kangaroo  (Halmatunu  bennett%),  2  $ .    Bom  in  the 

Menagerie. 

4  Black-tailed  Godwits  (LimoM  €Bgocephakt),    Purchased. 

2  Manx  Shearwaters  {IStffimu  angUyrum).     Presented  by  F. 
Hensman,  Esq. 
24.  1  Hog-Deer  {C^'vus  pardrms),  S*    Bom  in  the  Menagerie. 

2  Grey  Wagtails  (MotaciUa  melanope),    ,Bred  in  the  Mena- 
gerie. 

2  Indian  Muntjacs  {Cervultu  tnunffac),  ($  $ .    Received  in  ex- 
change. 
26.  1  Ocelot  (FeUs  pardaUa).    Purchased. 

29.  1  Serval  (Felts  serval),  ($.    Presented  by  John  Walker,  Jan., 
Esq.    From  the  Zambesi. 

1  Grey  Ichneumon  {Herpestes  griseus).     Presented  by  Mis. 
Walter  Boden. 

1  Ocelot  {Felts  pardalis),  ^.    Presented  by  Mrs.  Wolfe. 

1  Red  Brocket  (Cariacus  rufus  ?\  $ .    Presented  by  Mrs.  Wolfe. 

1  Brazilian  Tree-Porcupine  (Spningttnts  prehensilis).    Presented 
by  Mrs.  Wolfe. 

1  Acouchy  {Dasyprocta  acouchg^.    Presented  by  Mrs.  Wolfe. 

1  Hairy  ArmadiUo  (Dasyptu  vtUosus),  (S .    Presented  by  Mrs. 
Wolfe. 

1  Yellow  Hangnest  (Cassicus  persicus).     Presented  by  Mrs. 
Wolfe. 

1  Pileated  Jay  ( Cyanocorax  pQeatus).    Presented  by  Mrs.  Wolfe. 

1  Blue-fronted  Amazon  (Chrysotis  attiva).    Presented  by  Birs. 

Wolfe. 

2  White-eared  Conures  (Conunts  leueotis).    Presented  by  BIrs. 

Wolfe. 
1  Blue-and- Yellow  Macaw  (Ara  ararauna).    Deposited. 

1  Blue- fronted  Amazon  (Chrysotis  oistiva).    Deposited. 

2  Yellow-headed  Conures  (Omurus  jendaya).    Deposited. 

80.  1  Viperine  Snake  (Tropidonotus  viperimui).    Presented  by  Mr. 

J.  Kmght. 
2  Poe   Honey-eaters  (Prosthemadera  nov€e-zealandia)f   cf  $ . 
Received  in  Exchange. 

81.  1  Diana  Monkey  (Oercopithecui  duma,  var.  ignUa),  $•    Pre- 

sented by  Col.  Wethered. 
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7, 
8, 

10. 

11. 

IX 


May  3L  1  Campbeirs  Monkey  {OtrcopUheeus  campbeiii)^  (f .    Presented 

hyCol  Wet  here  J. 
1  MusAO^a  Faradoxure  (Paradaturu^  jnusanf/a).    Ppesented  by 

Col  Wethered. 
1  Nightingale  {Dau^as  lii8cima)t  <J .     Presented  by  J.  Young, 

Esq.,  F.Z.S. 
1  American  Jabiru  {MyctaHa  amencttna).     Purchased. 
1  American  Tantalus  {Tantalwi  locuhlor).     PurcliAsed, 

Jiina  1.  1  Bar-taHed  Pheasant  (Phagtamts  reeveMi)^  cf,     Preeeuted  by 
C,  J.  Lucaa,  l]sq. 
5«  3  Australian  Thickntiea  ((Sdicnetmt»  fp'aUarius).     Purebaaed. 

1  Evt^Dn'a  Tree-Duck  (De?Klrocyma  e^imii).     Purcba-^ed, 

2  Lmeolated  Panakeeto  (BoiAorh^ichii»  It'neidatug).    PurcbaBed, 
6.  1  Hoe  Beer  ( C&rmt§  parcimts)^  $ .     Bom  in  the  Menagerie. 

2  Mule  Deer  (Carmoift  rmwrotujp  2  2  ♦     Born  in  tkt  Menagerie* 
2  Senegal  Touracoua  (Cht^yihaix perm).     Purchased, 
2  Elliot*a  Pheasauta  (Phasiantt^  eUiotijj  {^  $  -     Deposited, 
1  Blaek  Lemur  (Leynur  macaco).     Born  ia  the  Menagerie. 

1  Cliattering  Lory  {LoHm  ffar)*Hlu»).     Presented  by  Mr,  Thomas 
Taylor. 

2  Slender-billed  Cockatooa  {Lictnt!ii$  iermiroitrit),    Preeeuted  by 
Dr,  Seton. 

2  Ducui'pB^  OoekatoOH  {Cactdtm  ducorpsi).     Presented  by  Dr. 

Seton. 
2  Lt)tijf-f routed  Gerbillea  {GerbiUus  fongifrons).    Presented  by 

Iieut.-Gen.  Sir  Harr^^  B-  LumsdeTi,  £.0,8.1.,  F.Z.S. 
2  Nicobar  Pigeons  (Ccdwftm  7<R'o^i/*e«),  J  $  ■     iMrchaaed. 

2  Viperine  ycakea  {Tr^^idotrntta  vipennm).    l^eseuted  by  the 
Eev.  F,  W.  Hames, 

3  Green  LiKarda  {Lacerta  vtridis),     Preiented  by  the  Rev.  F, 
W.  Haines. 

2  Marbled  Newta  {Mdgc  marfnornta)*    l^reeented  by  the  Bev* 
F.  W.  Haines, 

2  Spotted  J^alamanders  {Saiamandru  vmcuhm).    Presented  by 
the  Rev.  F,  \K .  Haiiica, 

3  Edible  Frogs  {Ratm  escukniay     Presented  by  the  Rev.  F.  W* 
Hainea. 

3  Green  Tree-Froga  {H^kt  arborea).     Presented  by  the  llev*  F. 
W.  Hainefl. 

1  Smooth  Snake  {CWtm^a  Imrns).    Presented  by  Miss  Agnes 
Fleniyng. 

3  Australian  Witxbille  (Edrelda  tmajjoralk).    Purchased. 

2  Prairie  Wolves  ( Cani«  latrauB)^  ^  j ,    Preeented  by  Obas. 
Martin  J  Esq.     From  the  Kocky  Mountains, 

1  Collared  Pet  car  v  {IHcoi^les  tajtiqu).     Pun;  based. 

2  liazorhilla  (Akntorda).    Presented  by  Br.  B,  Ilewetson,  F.Z.S. 
1  Cocoa-nut  Land-Crab  {Bir^m  lairu)^  S  -    Presented  by  Com- 

nj&nder  Alfred  Car^jenter,  R.N,     See  P.  Z.  S.  1689,  p.  89S. 
1  Alia  Deer  ( Cereus  axu)j  2  -    Bom  in  the  Menagerie* 

3  New-Zealaiid  Parrakeeti  {Ojunorhamphis  7K>^?€t-zealandus). 
lieceived  in  exchange, 

1  Maca<|ue  Moiikev  (MticaciU  €%^ofnolffm\  (J ,     Presented  by 

Capt.  M.  S.  Kiacb. 
1  Gi-^y  PaiTot  (PsiHacm  t^rithticu»}.    Presented  by  Miaa  L*  Davy. 
1  Macaque  Monkey  (Maeaens  e^nomaitft^)^  cf  /  Presented  By 

W.  J.  McCauidimd,  Eeq. 
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June  18.  1  Yak  (Poephagus  grtmnienB),  $ .    Bom  in  the  Menagerie. 

1  Burrnel  Wild  Sheep  {Ovis  burrhel),  cJ.  Born  in  the  Mena- 
gerie. 

1  Red-legged  Partridge  {Caccahis  rti/a).  Presented  bj  J.  E. 
Clayton,  Esq. 

1  Kedwing  (Turdus  Uiacus),    Presented  by  J.  E.  Clayton,  Esq. 

1  Purple-crested  Touracou  (Cvrythaix  porpkyreohpMts),  Pre- 
sented by  Miss  Dolly  Eiric. 

1  BoUe's  Pigeon  (^Cokmba  boUit).    Bred  in  the  Menagerie. 

1  Triangular-spotted  Pigeon  (Cobiti^  ^inea),  Bild  in  the 
Menagerie. 

19.  1  Specious  Pigeon  (Columba  specioea).    Purchased. 

1  Black  Francolin  (^Francolinus  vulgaris).    Purchased. 

1  Hawk's-billed  Turtle  (Chelone  imhricata).    Purchased. 

20.  2  Canary  Mnches  (Serinus  canarius),  fS  $  •    Presented  by  K  J. 

Meade-Waldo.  Esq. 

2  Tintillon  Chaffinches  {FringiUa  ttntiUon),    Presented  by  K 

J.  Meade- W^aldo,  Esq. 
2  Bolle's  Pigeons  (Colutnha  boUii),    Deposited. 

21.  1  Pallas*s  Sand-Grouse  {Syrrhaptes  paradoxus) ,  c^.    Deposited. 
1  Herring-Gull  {Larus  argent atus).    Bred  in  the  Menagerie. 

1  Yellow-legged  Herring-GuU  (Larus  cachitmans).  Bred  in  the 
Menagene. 

22.  1  Solitary  Thrush  (Monticola  cyanm).    Presented  by  the  Rev. 

H.  A.  Macpherson. 
1  Alexandrine  Parrakeet  (Pakeornis  akxandri).    Presented  by 

Miss  Wilson. 
4  Violaceous  Night-Herons  (Nycticorax  violaceus).    Presented 

by  Dr.  A.  P.  Boon,  C.M.Z.S. 
1  Common  Trumpeter  {^Psophia  crepitans).    Presented  by  C.  C. 

Tudway,  Esq. 

23.  1  Burrhel  Wild  Sheep  (Ovis  bturhel),  ^.    Bom  in  the  Mena- 

gerie. 

24.  1  Black-headed  Lemur  {Lemur  brunneus),  c^.    Presented  by 

Mr.  Chas.  C.  Stewart. 
26.  1  Common  Kestrel  (Tinnunculus  aktudarius).     Presented  by 
Master  W.  P.  Teil. 


1  Ring-necked  Parrakeet    (yellow  variety)    (Palaomis  tar^ 
quatus).    Presented  by  Col.  C.  Swinhoe,  F.Z.S. 
8.  1  Thar  (Copra  jetnlaica).    Bora  in  the  Menagerie. 


4  Angora  Goats  (Capra  hircus,  var.),  1  cJ ,  3  $ .  Presented  by 
Messrs.  Theophilus.  Bros. 

27.  8  American  Wild  Turkeys  (Meleagris  gaUopavo),    Bred  in  the 

Menagerie. 

28.  1  Two-spotted  Paradoxure  (Nandinia  bmotata).    Presented  by 

Philip  Lemberg,  Esq^. 

1  Flocky  Lemur  (Avahu  laniger).    Purchased. 

2  Mule  Deer  (  Cariacus  macrotis),  2  (^ .    Bom  in  the  Menagerie. 
20.  2  Undulated  Grass-Parrakeets  (iddopsittacus  unduhtus).    Pur- 
chased. 

2  Goshawks  (Astur  paiumbarius).    Deposited. 

July  1.  2  Lidian  Jerboas  (Alactaga  vndica).  Presented  by  Cuthbert 
Johnson^  Esq. 

1  Bonnet-Monkey,  white  variety  (Macacus  simcus),  $ .  Pre- 
sented by  The  Waterbury  Watch  (Sales)  Co.  Ld.  ' 

1  African  Wild  Ass  (Equus  taniopus)^  $ .   liom  in  the  Menagerie. 
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July   2.  1  Lesaer  White'no&ed   Monkey   (Cercopiiheom  petatiJ'vtta)f  J. 
Pr^^fiented  by  Capt-  Stewnrt  StephwiB. 
1  BrowD  Bear  ( Ursus  arcto»)^  $ ,     Preaented  by  John  Foster 

Spenc©,  Eaq. 
1  Polar  Bear  { Urms  marilimua)^  J ,    PreaeDted  by  Araoid  Pik^p 

Esq.     From  Spitzbergeiii 
1  Short  Python  (jyAow  mrttts),     Preaented  by  Mi^.  Bertha 

M.  L.  Bonaer.    Bee  P  2.  S.  18^,  pp.  303^  482,  Plate  XL V. 
1  Hybrid  Wild  Swine  (between  Sm  $cro[a  and  3u»  drntieHtcm)^  $  - 
Pi^sented  by  Ralph  Bankir,  Esq.,  F.Z.S. 
3.  1  Collared   iWit-Bat    (Cyfimt^^cteru   coUarU),     Bom    in   tiie 
Metiagerie. 
1  LnughiDg  Kingfi^er  (Dacelo  giganteu).    Deposited. 
12  Algerian  Sklnks  {Eumecu  alfferimsis).    FuichaMd. 
5.  2  Wonjjfa-Wonga  PigeonB  {Lmo&gai'cia  picata).     Received  in 
Exchange. 
I  Hed-wiuged  Pairakeet  {Apro9m%ciu9  €rythroi^€ru»\  5  •    Ee- 

colTed  in  Exehanga. 
^  Bamard'ti  Pairakeets  {He^tjftm'ous  hanmrdt)^    PuTcliaaad. 
I  Brush- tailed  Kangaroo  (Pttro^aU  pemdUata)^  <J ,     Presented 
by  Sir  Bdniond  A-  H»  Lechmersj  Bart,  M,P. 
7.  5  Vioiaceoua  Night-Heions  (N$fctkm*a.T  violaceus).    Preaentod 

by  Dr.  A.  P.  Boon,  C\M,Z,S.    From  St.  Kitt»;  W.  L 
9.  1  Poe  Honey-eater  {l^osihemadsra  noim-^alamim),    Presentad 
by  AifrtS  M.  Simon,  Esq. 
1  Military  Macaw  {At^a  fntliitirie)*     Dt^poaited, 
1  Macaque  Monkey  (Macamts  c^nonmlfp^)^  ^,     Dgpoeited, 

1  White-throated  Monitor  ( Vnrmiii»  alhugidariB)*    Presented  by 

IL  L.  Jones,  Esq, 

13.  1  Indian  Coucal  {CmtmpiM  rt*fipe?mis),      Reoeired   in   Ex- 

change. 

2  Diamond  Snakes  (MoreUa  apUoUt),    Depoeited, 

2  Ajgufl  Pheasianta  (ArfpiiM  giganteits)^  ^  J  ♦    Purchased, 

14,  2  Raaorbilla  {Alca  iorda).    Preeeuted  by  Mr.  W,  B.  Roberta. 

3  Guillemeta  (iJrta  infill).    Presented  by  Mr.  W.  B.  Roberta. 
16.  2  Created  Porcupine.^  {My»trix  criatafa).     Presented  by  Capt, 

Heary  F.  Hoete,  R.M^S* '  Trojan/ 

1  Jajckal- Buzzard  (Buieo  Jacal),    Presented  by  Capt.  Henry  F. 

Hoste,  H.M.S.  '  Trojan.' 

2  Natal  Francoiina  (Frctnctjimts  natulfiniiis),  ^  f .     Preaentad  by 

Capt.  llunry  F.  Hoste,  R.M.H.  *  Trojan.' 
2  Ocellated  Mantisea  (Hurpax  ooeUeda).    Presented  by  Col,  J, 
a  Bowker,F.2LS/ 
16,  1  Peacock    Pheaaant    (Poi^kctron  ckin^ig}.     Bred    b    the 

Menagerie, 
17*  B  Mandarin  Bucks  {jULt  ^alerkuUtta).    Bred  in  the  Menagerie. 
5  Summer  Dncka  (-^ir  sponm).     Bred  in  the  Menagerie. 

2  Cliiloe  Wigeon  (Mareca  cUikiemCs).    Bred  in  theMonagerie. 
'6  Chilian  Pintail  {Dafila  ^mwauda).     Bi-ed  in  tlie  Mena^forie* 

3  Aufitralian   Wild  Ducki  {Anas  supercHwsa).    Bred  m    the 

Meimgerie* 
20*  1  Common  Wolf  (Canig  iupm).     Presented  by  W.  S.  L^,  Esq. 
From  Spain. 

4  Violaceous  NiE!if>'Herons   (NifcticoroJ^  violacetis).    Presented 

by  Dr.  P.  A.  Boon,  O.M.Z.S.     From  St,  Kittn,  W.  I. 
1  Green  Bittern  {B%doride4  mreictm).    Presented  by  Dr.  A.  P. 
Boon,  C.M.Z.S,    From  St.  Kitta,  W.  1. 
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July  20.  1  Dominican  Kestrel  (Tirmuneukis  dofmmeenm).    Presented  hy 
Dr.  A.  P.  Boon,  C.MXS.    From  St  Kitts,  W.  I. 
1  Porto-Rico  Pigeon  (Oohimba  corenns).    Presented  by  Dr.  A. 
P.  Boon,  C.ALZ.S.    From  St  Kitts,  W.  I. 

21.  1  Wapiti  Deer  (Cervus  eanadamsX  $ .    Bcnm  in  the  Menagerie. 

22.  2  White  Storks  (Cieoma  alba),    i^r^ted  by  Thos.  Hay,  £sq. 

3  Well-marked  Tortoises  (Homopus  sianahu),  1  (f ,  2  $.    Pre- 

sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

4  Rufescent  Snakes  {Leptodira  nfescens).    Presented  by  the 

Rev.  G.  H.  R.  Fbk,  dM.Z.S. 

1  Many-spotted  Snake  (PMmmophylax  rmMmaculaku).  Pre- 
sented by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. 

1  Spotted  ^owworm  {AccnUaB  meUoffrU).  Presented  by  the 
Rev.  G.  H.  R.  Plsk,  O.M.Z.a 

1  Puff-Adder  (Vipera  arietans).  Presented  by  the  Rev.  G.  H. 
R.  Fisk,  C.M.Z.S. 

23.  1  Macaque  Monkey  (MacacM  cynomotgus),  S .     Presented  by 

Mr.  F.  Dabbs. 
1  Common  Zebra  (Eauus  zebra),  $ .    Received  in  Exchange. 
1  Pretre's  Amazon  (Uhrysotis  pretrii).    Purchased.    See  P.  Z.  S. 

1889,  p.  394. 
1  Tovi  Parrakeet  {Brotogery$  tovi),    Depofflted. 
1  Tesselated  Snake   (TropieUmotm  tesseliaiui).     Presented  by 

H.  D.  Brocklehurst,  Esq. 

1  Leopardine  Snake  {HeUcops  leopardinusY    Purchased. 

24.  2  Crested  Pigeons  {Ocyphaps  lophotes),    !Bred  in  the  Menaserie. 

2  Common  Toads  {Bufo  vulgaris).     Presented  by  Dr.  J.  J. 

Pitcaim,  F.Z.S. 

1  Red-and- Yellow  Macaw  {Ara  chloroptera),    Depodted. 
26.  1  White-throated  Capuchin  (Cebus  hgpoleucus),  (S .    Purchased. 

1  Peba  Armadillo  (Tatusiapeba),  c^.    Purchased. 

1  Senegal  Touracou  ( Corgthaic  persa).    Purchased. 

1  Tesselated  Snake  (Tropidonotus  tessellaius).    Purchased. 
26.  2  Black-eared  Marmosets  {Hapalep&nicUlata),    Deposited. 

1  Common  Otter  (lAdra  mugaris).  Presented  by  Chas.  H. 
Wynn,  Esq. 

6  Spotted  Tinsmous  (Nothura  maculosa).    Purchased. 

28.  2  Mule  Deer  (Cariactu  macrotis)^  2  c^ .    Bom  in  the  Menagerie. 

29.  1  Macaque  Monkey  {Macacus  cgnomolgwi),  $ .     Presents  by 

H.  J.  Cunnington,  Esq. 
1  Peregrine  Falcon  {Faleo  peregrinus).     Presented    by  Capt 
Watson. 
31.  3  Palm-Squirrels  (Sciurus  palmarufn).    Purchased. 

10  Gold  Pheasants  (  Thaumaka  pieta).    Bred  in  the  Menagerie. 

Aug.  1.  1  Indian  Fruit-Bat  {Pteropm  medius),  $ .    Presented  by  Mr. 
Tholen. 

3.  lOcjeiot  {FeUspardaUs).   Presented  by  Capt  W.Heathom  Lacy. 
1  Brazilian  Cariama  {Oxriama  erittatd).    Presented  by  Oapt 

W.  Heathom  Lacy. 

4.  1  Tuberculated  Iguana  (Iguana  tubercuUtta,  jr.).    Presented  by 

H.  E.  Blandford,  Esq. 

1  Indian  Pvthon  {Python  molurus).    Deposited. 

5.  1  Gazelle  (Oazella  dorcas),  cJ.    Presented  by  Umbeito  Arbib, 

Esq. 

2  Triangular-spotted  Pigeons  {Cohmba  guinea).    Bred  in  the 

Menagerie. 
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Aug.  6 1  S  CambajaB  TurUe-DoYea  {Turtur  seneffal^nmn),     Bied  in  the 

1  Qlohose  OnttuBaow  (Craxffhhicera).  Hatched  in  th<^  Menagerie* 

6.  1  CinereouB  Vulture  ( Vultur  manachun)*     Deposited, 

1  Cia<jreous  Vulture  {  Fultur  rjiojjachus).   Presented  by  the  Lord 
LUfoid,  FXB. 

3  Vina£;eou3    Turtle-Doves    {Turfur   immcma).     l'h:€aeDted   by 

Mr*.  Ffoulkej. 
22  Gold  Fiah  (Carumtis  aurattts).    Presauted  by  A.  H.  Haatie, 
Esq. 

4  Oexf  {CifpHnm  cnrpia).    I'reaeiited  by  A.  H.  Haatie,  Eaq. 

7.  1  Grey  Parrot  (PBiliactm  ej^thtuma).     Deposited. 

8.  SAlhgators  [AUt^aior  jnmigsippwmis),     Preaeuted  by  W.   J. 

Biuinebr,  Esq, 
9,  24  Teydeaii  Chaftmchea  {Frvi^iUa  teydea).     Depoelled* 

16.  1  Great-billed  Touracou  (Corythaix  fnacrorhtfticha),    Preaented 

by  Ladv  Charlotte  Braiidtbrd  Griifitb, 

17.  1  Wfttar^Jieyrotain  (H^ontrnvhus  aquatwus).     Purchased. 

18.  1  Blue-and- Yellow  Macaw  {Ara  fn^aratma).     Deposited. 

19.  1  Peregrine  Falcon  (Fako  pei^e^nus).     Preaented  by  W.  Hoad. 

E8q.,M.D, 
1  Haatcburian  Crane  (Grus  mridtrostm).    Furcbaeed. 

20.  1  Royal  Pvthon  {P^hf^n  ye^iits).     Received  in  l^xcJiange, 
6  African  Lepidopirens  (Protopitrim  mttiecttim)^    Purcba&ed. 

23.  9  SpaniBh  Blue  Magpies  {Vifmi&polim  muki)^    Depodted* 

6  Spanish  Blue  Magpies  {^Vyane^^diu^  eooM),    Pveaeuted  by  the 

Lord  Lilford,  F^ts, 
I  Formosa  Deer  ( Cervua  taevant$$)f  i^ .     Presented  by  Capt.  C, 

Taylor,  a.s.  *  Aberdeen,' 

1  Jananeso   Deer  {Cervus  ^iha)^  $-     Preaentad   by   Oapt   C. 

Taylor,  s^.  *  Aberdeen/ 

2  Three-striped  Paradox  urea  (Pflrarforwnw  trivir^tjtus),    l*re- 

sented  by  Capt.  C.  Taylor,  s.8*  *  Aberdeen/ 
1  Great  Eafle  Owl  (BuBq  fnaximm).    Presented  by  Capt  0* 

Taylor,  s.b.  *  Aberdeen.* 
1  Bewick^B  Swan  (Q/^mt3  bmQiGki)^    Preiented  by  Mi*  Jaiisen» 

From  China. 

24.  1  Common  Fox  (  Canis  vuipes),  J .    Presented  by  Edw.  0.  Hall, 

Esq, 

25.  1    Indian    Muntjac    {Ceri>tilu^   fiiuTt^ae),   tS-     Bom   in    the 

Menagerie* 
"2  Water  Rattlesnake*  ( C^otalus  nda  mantem) .    Dejwsited. 
1  Mocassin  SnaJse  (Tropidimotm fmciaiugy    Deposited. 

27.  1  Common  Peafowl  (white  Tariety)  {Pavo  crislatus)^  cf  *     Pre- 

sented by  Richard  Hunter,  Esq. 
I  Mati^  Shearwater  (PuMnui  afHfli3rum\    Presented  by  John 
M.  Wood,  Eij.,  C.E. 

28.  1  Leflser  Razors-billed  Curas&ow  [Mitua  tomenfma).    Presented 

by  G.  H.  Hawtayne,  Ksq.,  C.M.Z.S. 

^,  fi  Herring-Gulls  {Larus  artfeniatUB),     Presented  by  Sir  Richard 
NicboleoD. 
1  Louisiaoian  Meadow-Starling  {Stumeila  ludoirwiana)^  5 .   Pre- 
sented by  J.  Newton  Ilayley,  Esq. 

31,  1  Turtle-Dove  ( TtG-tttr  eommmm).    I^aented  by  C.  W.  Cousins, 
Esq, 

Sept.  2,   3  Bengal  Foxe^  ( Canu  hengalemiit).    Presented  by  Col.  Greek. 
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Sept  2.  1  Common  Badger  (Mde9  taxus).    Presented  Ij  G.  H.  Hulme, 
Esq. 

3.  1  Common  Mannoeet  (Hapale  jacehus).    Presented  by  James 

Waddell,  Esq. 

1  Red-billed  Tree-Duck  {Dendrocygna  auhmnalis).    Presented 

by  Mrs.  Alfred  Oakes. 

2  Upland   Cheese    (Bemicla   magtUanica^    yar.    di»par\  (^$. 

Purchased. 

4.  2  Spur-winged  Geese  {PUctrcptenu  gambmms).    Purchased. 
2  Black-badced  Oc^eae  Sarcithomis  melanonota).    Purchased. 

6.    1  Grey  Ichneumon  (Herpestea  griseus).    Presented   by  Miss 
Cofyin. 
1  Crested  Porcupine  (Hystriz  cristata).     Presented  by  Capt 
Rose. 

1  Ringed  Ployer  (.^<7uiAi^  hiaticula).     Presented  by  H.  M. 

Updier,  Esq.,  F.Z.S. 
6.  5  Hobbies  (Falco  subbuUo),    Deposited.    From  Spain. 
9.  1  Crested  Porcupine  (Hystrix  cristata).     Presented  by  Chas. 

Clifton,  Esq.,  F.Z.S. 

2  Nioobar  Pigeons  (Cakenan  nicchariea).    Presented  by  Chas. 

Clifton,  i%..  F.Z.S. 

10.  2  ^Ethiopian  Wart-Hogs  {Fhacoehcmu  €Bthiopieu8)f  cf  ?  •    De- 

posited. 

11.  1  Sinaitic  Ibex  (Capra  nnaitica),  c^.    Presented  by  Sir  James 

Anderson.    From  the  Erba  Mountains,  near  Suakim. 

2  Rose-crested  Cockatoos  (Cacatua  moiuceensis).    Presented  by 

Chas.  Clifton,  Esq.,  F.Z.S. 
1  Fork-tailed  Jungle-fowl  (Oalius  varius),  S .     Presented  by 

Chas.  Clifton,  Esq.,  F.Z.S 
4  European  Sousliks  (Sperwwpkihu  citiUw).    Plresented  by  E. 

Dance,  Esq. 

13.  1  Cape  Zorilla  {IcUmyx  zoriila).    Presented  by  Capt  W.  W. 

riesant.    From  Suakim. 
1  Osprey  {Pandion  haliaetus).    Purchased. 
1  Vmous-throated  Fruit-Pigeon  (Carpophaga  rufigtdd)»    Plre- 

sented  by  C.  M.  Woodford,  Esq. 
1  Macaque  Monk^  (Macacus  cynomolgua),  S  •    Presented  by 

Mrs.  Tupper. 

14.  1  Wood-Owf  (^nwm  ahco).     Presented  by  Bfajor  '^^ett 

Rolleston.  FJ5.S. 

15.  1  Vulpine  Pnalanger  (PhalangUta  vulpina),  S,    Eom  in  the 

Menagerie. 

17.  1  White-fronted  Lemur  (Lemur  albi/rotui),  <S'    Presented  by 

C.  O.  PeUy,  E«i. 

3  African  Lepidosirens  {Protopierw  annedens).    Deposited. 

18.  1  Macaque  Monkey  (Macacus  cynofnolgus).    Presented  by  Mr. 

H.  B.  Wedkke. 
1  Brown  Bear  ( Urms  arcios).     Presented  by  Frank  Dugdale, . 
Esq. 

4  Larpr  Tree-Ducks  (Dendrocygna  rnqfor).    Purchased. 

3  Indian  Tree-Du6k8  ( Dendrocygna  Javcmtca),    Purchased. 

19.  1  Crested  Porcupine  (Hystrtx  crUiata).    Presented  by  Mrs 

Lucas-Shad  well. 

1  Red  Kangaroo  (Macropus  rujw),  S  •    Bom  in  thcMenagerie. 

2  Cockateels  (CalopsiUa  nowB-hoUandieB),  Bred  in  tiie  Menagerie. 
1  Crested  Pigeon  (Ocyphape  lophotes).  Bred  in  the  Menagerie. 
1  Nicobar  Pigeon  (Caloenas  nicodarica).    Bred  in  the  Menagerie. 
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Sept  20.  1  Burclflira  Zebrw  (Eqttus  burrhgUi),  $.    Puicbafled. 

1  Tubeit^ulated  Igiuina  (I^tmui  tttheretdat^ji).     Purchfised. 
§*%   2  Common  Cftssriwftries  (f>»aw«nVw_5^ailp^(itti)-     Depa^ited* 
24  H    2  H  lack -footed  Ptmgrumfl  (S/jA^rtijeua  dertiergus).     Prfa^nt^  by 
liorditiir  Cox,  Esq.,  F.2.S. 
6  Cftliforniftn  Quails  (CVi//i)w;j/rt  ca/i/orrtim),  2<f  ,4  5  ■  Purcheaed. 

25.  1  Himalayftn  Ik'ar  {f/rai&»  iriief/rtnM^),  c?'     Depoaited. 

4  Lang-fnJiited  OtirbLlIes  {Gerhillm  imN/ifrtms)*     Born  m  the 
Menagerie. 

26.  1  E^d^hauded  Taniann  (Midas  rttfinianm).     Presented  by  Miafl 

Gladys  E*  Mi^yiJclc. 
1  Common  Piutail  (Dq/ilti  acuta) ^  cF*     PreeeDted  by  It  Terrot, 

Esq. 
27*  1  Peregrine  Falct»n  {F&Ico  peret^intis).      Presented  by  J*  T, 

Taylor,  Eeq^* 
28.  1  Lftughing  Kingfisher  (Ihi^h  yigcttilm)*    Deposited* 

1  Oaliibmian  Qiiajl   {CalHpepia  miifomiea)t  S-     Raceived  la 

Exchangee. 
1  Virginian  CoHn  {Ort^^*  mr^imtttmi%  cf  •     ReeeiTed  m  Ex- 
change« 
1  Malaccfin  Parrakeet  (Paimomk  longkumla^  d  *    Received  in 

Exchange, 
1  Malabar  Parmkeet  (Palwoi^  colmnhaidei)f  cf  *     Keceived  m 

Exchange, 
30*  1  Mealy  Amazon  (Chrysf^tufarino^a).     Received  in  Exchange, 

Oct     L  2  Oaptj  Crowned  Cranes  {Btdeariea  ehr^mpeiarffua).    Presented 
by  the  lion.  Mrs.  Barker. 

2.  7  Common  Slowworma  {Atiffnuf  fraffUii\     Preflented  by  MIsa 

Alice  Leonora  Pelly. 

3.  4  Common  Kheaa  {Imea  umerimmd).     Purchased. 

4.  1  Jelerang    Squirrel    {Bmurm    bkohr)*      Presented  by  Fred, 

Smith,  Esq. 
5.  1  Hoyal  Python  {Python  re^im).     Deposited, 

1  Common  Chameleon  (Chtitnmlefm  vtih/ark).    Presented  by  J. 

Watkim,  Esq, 
0,  1  Long-noiied  (^rtKJodile   (Chyctidilttji   attt4iphraL'tug),     Presented 
by  John  Richard  Holmes,  Esq. 

7.  1  EheBua  ftfonkey  (Macactuf  rhemis)^  $ .     Deposited* 

2  J  flack  8torks  (Ciamia  nifp'a).     I'urchased. 

2  ManUibtirian     Crossoptilona     (CrumiptUmi     mantchuHeum)* 
Pm-chased. 

8,  2  Spur- winged  Geese  (Fkt'troptertiJit  gambemU),     Depoaited. 
2  JiWk-htiatlKd  Ijetdurs  (Lemur  hi-wnnfm).     Deposited* 

ih  I  Red-and-Y"*4Iow  Macaw  {Am  t/Jorftftt^^i'tt).     Deposited. 

11,  2  C-ommon  Marmosets    (JlapnU.  jttcc/tus}.      Pre^nted  by   Mr, 

Stanley  Gibson. 

12.  1  Palm -Squirrel  (Snurttspalniarum),    Presented  by  W.  Tweedie^ 

Esq. 
1    Green   Monkey   {Gercofutheints  ofiUitriehm)*      Presented  by 
Mrs.  E.  Reeven. 

13.  1  Canadian  lieaver  {Cmtrn'  cafmdenm).     Presented  by  J.  R. 

Polit/.er,  Esq.,  F.Z.S. 
1  Puma  [FdLi  concahr}.    Bom  in  the  Menagerie. 

14,  2  Mnc/ique  Monkeys  ( Macaeus  cf/twmofyiJs\  cf  9  ♦     Deposited* 

I  Pig-tailed  Monkey  (Macmm  nefnestrinm),  cJ ,    Prescntt^  by 
Mr«.  Cosh. 
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Oct*  14.  1  Black-fronted  Lemur  {L^mur  mp'tfrmis),    I>eposjted, 

2  Well-mArkftd  Tortobes  {Homop^m  ngnatws),    Preieiited  by  th»* 

Rev,  G,  H.  H.  Fiak,  C\M.Z.S. 
1  Rufeacent  Sirnke   {iMfptodira   ruftjtcem).      Presented  by   thp 
R«v.  G.  H,  R.  Fkk,  CpMXS. 

3  Smooth-bellied  Snakee  {S<mmlQmnm  lutHj')*    Presented  by 

tho  Rev  G.  IL  K  F1^,  CIO-S- 
1  Rbomb-markf?d   Snake  {Pmtnmophtfliw   rhmnbeatus).      Pre- 

fient^d  by  the  Rev.  CK  11.  R.  ¥kk,  CMZ.S. 
1  Cape  Ad^er  iViptra  atrapm)^    Presented  by  Rev,  G.  K,  R, 

Hek,  CU.ZK 

4  Warty  8hor1^heiided  Toada  (Brevieep*  t^mt&mis\,     l^sented 

by  tlie  Rev,  G,  H.  R.  Fie*k,  CMZB. 

1  liumped  sbortr-headed  Toad  (Brevti'fpM  tfMo»m}*     I'tidsented 

by  Uie  Rev,  G,  FL  U.  Fiak,  VMZ.8. 
Ifi.  ^  OomniOD  Hedgehogs  {£innaceiiit  emr^f^u»),      l^i^Qted   by 
H.  PeHittm  Curtia,  Esq, 

2  Cayenne  Aracaris  ( Ft^tvffhmtm  aratari)*    Presented  by  Tha&. 
W  ateon  Pennain^  Esq.     From  Maceyo,  Brazil, 

17,  6  C.ommon  Cormoranbi  {PMiiCf'*)c<irtLC  carht}).     I>eposited. 
19.  1  Red-necked  Hawk  (Miermtur  ruJhoUin).    Pre^aiented  by  J.  E, 
Wolfe  ^  Esq. 
1   Bed-and-Blue  Macaw  [Ara  mamo),      Preseated  by  Bobt^rt 
liomt-^r,  Esq,,  Q.O, 
21*  2  Reed-Buntinps  {Emheriza  schwnidm)^  J  $ .     Purchased. 
93.  1  Giiur  {Bibos  guttrm),  cf  ^     I^eseutM  bv  Sir  Cecil  C,  Smith, 
K.0.lM,O,     See  P.  Z.  S,  1880,  p.  447, "  Fntm  Pahang.  Malay 
Penitii^ida. 
24,  1  Fonrnjfir'fl  Oaprtmiys  (Oaproffi^j  j:?iior»r-f/f»).     Purcha??ed. 

1  Three -coloiiTed  Lory  {Lorim  Mcvlar}^    Purchased. 
2&,  3  Blue-crowned  Hanging  I'arrakeet^  iLorie$dm  ffafipilus).     Pre- 
sented hy  Mr,  A,  Bfdcer. 
26,  3  Dingo  Dogs  (Gsms  din^o},  ^cTt  1  5*     Received  in  Exchange, 
1  White  Goshawk  {Aitttr  nm^Of-hollandii^).    ReceiTed  in  Ex- 

change. 
1  Beiigt^ia  Hawk   (Mieraddm  heritor  a).      Recaiyed  in  Ex- 

cha^^, 
1  Brush-Turkey  (Talegali4i  Intkafm),  f .    Re<!eived  in  Exchange. 

1  Aitstmlian  Thicknee  {tEdienefjm^  ffralkirtus}.      Received  in 
Exchange. 

2  Tuaterft  Li?.ards  (i^iheriodfjn  ptmetatui).     Presented  by  Keftr- 
AdniiraJ  He rirv  Fairfax,  R.N.,  CJi,  F.Z.S, 

2  Short*tucMl  Larlts  ( Ctiimafreltt  hrnc/a/fhi^ttjia).     Presented  by 

Commander  W,  M.  LsUham,  R.N.^  I^Jj.B.     From  Devouabim 
1  Ring- tailed  Coati  (JVama  ntftt).     Prepentedby  W,  J,  Martin, 

Esq. 
1  Sharp-noaed  Crocodile  {CrtwodUm  acutu/t).     Pre.'^eDted  hy  the 

Jamaica  Institute^  Jamaictt,  WJ, 
1  Collared  Peccary  (I}fr4fti/lrH  tajn^i)^  $ .     l>epo*^ited. 
1   Pataa  Monkey  {Cerrt^pUht^etttt  ^nttus),  (f  *     Presented  by  the 

Rev,  James  v  email 
-1  Grey  Squirrel*  (Ssmm*  ciww-«m).     Dt-pwited. 
1   Cheetah  ( ( fcriof/wj-w*  ftihafm),    ?,      Prei^nted   b?   Captain 

Webster.  ^        ^ 


m 


m. 


30. 


Nov,   1. 


4  Rosy -billed    Ducka  {Metopiana  ptpomca)^  2^,  2?. 

cliaeed. 


Pur- 
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Not,  I*  4  Dwarf  Finches  (jSJptfrme^ftfTMiTw).     Purchased. 

2.  1  Hmooth- headed  CftpucliiD  {Cehm  TnoiiacJim)^  ^.     Deposited. 

4,  1   Hhtiaus  Monkey  (iT/ocacru*  i*hesus\  c^,      Preaented  by  Mm. 

Obarles  Sainj^bury. 

1  Rhesus  Moiikwy   {Macactit  rhesus }f   cf      Presented   by   OoL 

Cutbbert  Larking* 

2  ConimoD  Siskiiu^  (Chrj/mmitns  spmus),  d  $»     Purchased. 
2  Twites  i^LirmtaJiamroAirfs).     Purchased, 

2  Leaser  Kedpolb  {Uuota  mfescetis}.     Purchaaed. 

1  Created  PeRcau  {Pekcunui  enapus).     Depoait^id, 

2  White  PeUctuki  {J^iecautm  ofwcrotaluSf  jr*).     DepoBited, 
2  Knots  (  Trint/a  cantdus).     Ptirchased. 

1  Bar-tailed  Godwit  {Limma  lapponica),     Furcbased. 

5.  I  Commou  Boa  (Boa  coti/ttrtcior).     Depottited. 

1  Neck-marked  Snake  {Ocap^as  coltai-uX     Purchased, 
d,  I  Hairy*rumped  Agouti  (Iktstfpfocta  fn'ymnolophu),    Preeenled 

by  Henry  E.  Hlanford,  Esq. 
1  Northern  'Mockin^^-ljird  {Mimus  poi^li^tttts),  cf  *     Presented 

by  Miss  E,  H.  Kint<5rL 
1  Mo<aiaaiu  Snaku  (  Tnfpi'fon'tfui/iiseiatM).    Deposited. 

7,  1  Ehesus  JNIoukey  {Maeat^ts   rhesus j^  J.     Frestnted  by    Mr, 

James  T.  Wilson* 

8.  1  RoBy-biUed  Duck  {Meti^fmna  pe}}ma4:a)f  J  *     Purelia&ed. 

D.  1  Common  Polecat  {Muateln  putortm).     PrescDted  by  the  Earl 
ofUomDey. 
4  Snow-Bun ti o^  { Fkctropkanes  n  walis) ,     P mrcbased. 

11.  I  Common  Squirrel  {Sciurns  vtdgaru)^    Pieaented  by  Miaa  B, 

Tatliam, 

12.  1  Dwarf  Chameleon  {Chumi^efm  immilm),    Pn^aonted  by  Mrs* 

Leith* 
1  Green  Lissard  (Laeerta   wiViV/w).      Presented  by   Mr.    C.  H, 
Whitlow. 

13.  1  Common  Stoat  (Musteiu  trrmhy^a).      Presented  by  Cuthbert 

Johnsiui,  Esq. 
1  Redshank  {TtAanm  mUdrU).      Presented  by  R,  M.  J.  Teil, 
Ea<i. 

14.  1   Wattled  Crane  (Gnm  caruaruiata).     Preaented  by   ilobert 

Sinclair,  jr.,  Esq. 

15.  1   Common    Marmora t    {Hapak  jacchus).      I^resentcd  by  O. 

Burr^'ll,  Esq. 
1  White-backed  Piping  Crow  {Gt/ninorhina  teuconoUt}.   Presented 

by  W,  IL  Fektead,  E^. 
10.  1  Common  Jay  (Garr^iu4  glandanm).     Purchased. 

1  Grev*hefldcd  Porphyriu  (Porpltip^io  pf^lycephaiim).     Presented 

by  Dr.  Geriird  Smith. 
h  Carpet  Snakes  (MoreMa  i^ari^iata).     Received  in  Exchange. 

17.  1  Common  Chameleon  ( Otam^kott  vulfforu).     Presented  by  Q* 

W.  Alder,  Esq. 

18.  1  Golden-naped  Amazon  {Chr^nndis  aurijmltintn).     Porch aaed, 
111.  1    Barbary    Aje    {Mmiocu*    inmts)^  cJ.      Presented  by  Capt* 

Augustus  Kent. 
1  Saker  Falcon  {Fakn  surer).     Presented  by  Oapt*   Augustus 

Kent. 
to.  2  Fieldfares  {Turdm  pUnru)*     Presented  by  J.  Young,  Esq,, 

F.Z.S. 
21,  1  Malbrouek  Monkey  {Cerco^nth^cus e^mmirus)^  ^,    Presented 

by  Dr.  Measit^  Lang* 
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Nov.  23.  1  Moluc^i  Deer  {Oerm*  mfi^uctmmt).    Bora  in  the  Meoiag^m. 

25,  1  Prtnoat'a  Squitrel  (Semrw preooaiC),     Ptirchaaed. 
1  Roebuck  {Capreolwt  eapTfpa)^  o  .     PurcljH^^ed. 

1  Stanleyan  Ohe\it>ttun  { Tififjulm  utiUiletftinHn).     Piircbaaed. 
1  Whito-faccd  Trei'-Diick  {liendroa/f^na  vidtiata).     Pim'tin>»ed. 

1  Ilrawk-billed  Turtle  (  C/tekm^  inibytciit4i).     PurcUasetl. 

2  ludiaji  Cobras  (Nain  tnpudittJish    Furchfl^d. 

1  Anuulntc^d  Snake  {Lt^ptodira anrntkita),     Fiuchaeed* 

1  European  Bison  ( i^fkwi  &aKa*w*),  (J ,     Deposited* 

26.  1  Arctic  Fox  ( Cnnu  la^fopm).    Presented  by  Stujut  N,  Corletti 

Esq. 

2  Cr%*8ted  Pigeons  {Oc^phap$  lophf}ie4).    Bred  in  tli#  Menagerie* 
1  Curlew  {^umenius  arqtMta).     Purcbased. 

27,  1  Rhesus  Monkey  (Macacju  rhesus) ,  $ .    Pteaented  by  OoL  J.  D. 

C.  Farrell. 
1  Com-Crake  ( Vrex  prtdemia).    Presented  by  Mr.  Bibby. 

28.  4  Bkck -necked  Swans  (O/f/nus  «i^riW/w).     Puncbased. 

29*  4  Common  Snake.«^  {Tr&pid^motus  natrix)^  Presented  by  the 
London,  Chatham,  and  Dover  Railway  Company* 

30,  2  Common  Marmose^ta  {Sapah  Jactkua).  Presented  by  Mr, 
Chailea  Potrzywabki. 


amencmata)f    (^.      Bom   in    the 
Pleiented  by  H. 


Dec.    3.  1   ^\inerijCAn    Bison    {Btton 
Menagerie, 
1  Mexicflu  Deer  (Carutcm  fnexieanHsf)^  cf* 
Rwrkeley  James,  Esq.,  ¥.ZB, 
4.  1   Common    Bquiirel    {Sciunm  rtd^nru)*     P^^isented  by  W. 
Aubrey  Chandler,  Ej^. 
1  Malayan  Bear  (Unus  niata^anm)^  J,     Presented  by  CfkfL 

Baaon* 
1  Gold  Pheasant  (Thawnaiea  picta)^   $,     Presented  by  Capt 
Baaon. 
l\  1  Grey-breaated    Parrakeet    (Bt^rh^ttchus   mormclmg).      Be^ 

posited. 
ft.  1  Rmg-taiJed  Ooati  {Nasm  rufn}^  J*     Presented  by  Mrs,  Petre. 
1  Shortr-eared  Owl  (Ama  drachm&ts).     Presented  by  E.  Harti 
Esq,,  F.Z.S, 
10.  5  Rhesus  Monkeys  {Mamctt6  rhesus) f  2  cf ,  3  £ ,     Deposited* 

1  Common    Squirrel    (Saiurm    m^aria),      I're^nted    hf  8, 

Stutterd,  Enq. 

2  Owen's  Apteryx  (Aptetyr  owmii^f      l^aented  by  Capt  C.  A. 

Flndlay,  R,N,R.,  R.M!;S.S.  *  Ruapehu/ 
13,  1  Chestnut- fronted  Troupial  {A^tl^us  frotUaUa).      Received  m 


Exehanife, 
1  Marsh -Icnneumon  {Ifi^T^Ui  gtderu],,  ^ 


Purchnsed. 
Presented  bv  W. 


H,  B, 


15,  4  Commi:5n   Vipers  {Vipera   benm). 

Pain,  Es^i 

16,  2  Viacachaa  (Laffostomtts  trtchodartjfluB)j   (J  5 .      Presented  by 

Til  OB.  Tajlor,  Esq.     From  En  tie  RioSi  Argentine  Republic. 

17,  1  Malbrouck  Monkey  (CvrcopitJteens  vpnoAunia)f  (S*     Presented 

by  Wm.  F,  Hughea,  Esq, 

18,  1   Lesser  Wbite-uoscd  Monkey  (CeroDpithetms  ptftnrrista)^    J . 

Presented  by  Lawson  N,  Peregrin i*,  Eeq. 

1  Black  Wallaby  {IIahnatnru»  i«?MM/ttJf),  J.     Deposited, 

2  Crimson-winged  Farraknets  (Aprosmitftis  erytkrofit^^na)^  ^  5  , 

Presented  by  Mrs,  G,  Byng-Payne. 
20,  3  Syrian  Squin^ls  {Sdm-n^  stp^mam).     Deposited, 
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Dec.  20.  2  Black-and- White  Geese  (Anseraruu  melanoUucd).    Deposited. 
23.  1  Bonnet-Monkey  (Macacus  simcus),  $.     Presented  oy  Mr. 
James  £ntwiertle. 

27.  3  Common  Bluebirds  {Sialia  wiUom),  1  c^ ,  2$ .     Presented  by 

Commander  W.  M.  Latham,  RJ^.,  F.Z.S. 
1  Ring-tailed  Coati  {Noma  rufa).    Ptuchased. 

28.  1  Malabar  Parrakeet  {Faleeomis  columboides?).    Presented  by 

J.  E.  Godfrey,  Esq. 

30.  1  Brown  Capuchin  (Cebus  fatuellus),  ($.    Presented  by  J.  H. 

Bostock,  Esq. 

31.  2  Schlegers  Doves  (Chalcopelia  puella).    Presented  by  Major  0. 

M.  MacDonald,  n.L.I. 
1  Common  QxdljLants  canus).    Presented  by  Mr.  E.  Koilich. 
1  Black-headed  Gull  {Larus  ridibundus).    Presented  by  Mr.  E. 

Keilich. 
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ChaliniiM                                           ^^^H 

(Coptoiabrtifl)    t<>ngi* 

nupla,  549. 

1                         ««*»»»,  217. 

— ,    Tar*    i>6«£?»ra^, 

vitidanu^,  143.                               ^^^H 

(-^)p«a^if«r,2l7. 

549. 

Cbatcopelia                                          ^^^^H 

Ojnp&tde,  55  L 

^/ra.  a09,                                        ^^^1 

(ImiubloB)    6aTW«>9iMUt 

pamn^mphft,  552. 

eAai^saQpOeiflt  360.                         ^^^H 

,                        210, 
1                  Onrttdrma 

prag^m^^,  652. 
pMeSfl,55L57L 

Ohaleopli&p«                                    ^^^^H 

'                     albfmqn^a,  491 

«ittc^3,  549. 

Obobofitetbia                                   ^^^H 

— ,  var,  CiMfl,  493, 

B&poTam,  551,  571* 

•iM^^^,  22<j*                                ^^H 

1                     e^t^/tm,  4U3. 

mlcanwa,  650. 

ChalooUiea                                      ^^^^H 

iej^a,  493. 

jcarippe,  552. 

a#»ur,  389.                                      ^^^H 

morphms,  493. 

rii/m**fi?Mi,  560, 

planift^fftda,  3S9.                           ^^^^H 

OarftiyE 

CeWuii 

pct^maf<»2, 389.                                ^^^^^| 

q^»M,  240. 

*frM,  402. 

mfenst  387,                                   ^^^H 

maris,  240. 

Celeopsyoho 

(Fleotrupo)     oinri/M^^,                   ^^^H 

Jaf/ukan,  245,  *246. 

nie«ft#,  570. 

3S7.                                        ^^H 

kptokpm,  240. 

Oelerena 

(-)  ^paiMiftm,  388*                 ^^H 
H  i»H<i^p»,  388.                      ^^H 

ciwdrt,  295. 

n^rawwis,  245. 

ej/«»f«i&i,  295. 

Obatufepidia                                     ^^^H 

AvwAwM^,  240. 

ieucomain,^^, 

pmaerimi,  32G,  30&                     ^^^H 

'                Curoharifti 

Bi^na^^m. 

Obaradriua                                    ^^^^B 

itcn^idbrff,  242. 

fu/rns,  225.                                 ^^^^1 

dr«&ii»ftmz,  24a. 

eurfcercmt  22H. 

Ohariclea                                          ^^^^H 

javanmmsy  2li§. 

umhra^  520*                                   ^^^^| 

mdampi&ni4i,  243. 

alUpuHcitUa,     514, 

522,                                    ^^^H 

571, 

Obatmociephalon,    g^n.                  ^^^^H 

mirr^,  243. 

cwtijMi,  514, 

BOT.,  45.                                        ^^^^1 

Cummft 

Jhtaarim,  514, 

lu^foo^iiNi.  45,  46.                        ^^^H 

criMiuia,  25,  594,  595. 

Att^,4S5, 

Cbautia                                            ^^^H 

1         °^^ 

aerfdina^  514. 
m^imit  514. 

Chelidon                                        ^^^H 

1                      Aw?«>/br,  ^5. 

Oemtogymmfc 

vr6f^,  182.                                  ^^^^1 

i                      veirsk&lor^  686. 

«^a.  589,  590,  591. 

Obelotio                                           ^^^^H 

Otttttrractcs 

Oeratorbmiu 

vramet^tata,  fiO,6l,  63,                 ^^^H 

'                       c/irt^mcomet  84* 

^umafrciww,  257,  258. 

^^^H 

Gatbartes 

CerooUbes                           i 

hngie^p)^,  ^.                                 ^^^^H 

cUrafnB,  313. 

faa^^Atjuponitf,  260. 

p/nnimentitm,  61,  6>2|                   ^^^^^| 

ffHra,  82, 

Ojrthiola                             i 

^^H 

Oatoblepoe 
1                     i?«ii,  a,  3,  4,  220. 

d&mniiHifia,  32*i,             ' 

irif^nicepn,  02.                                ^^^^H 

m/Tf*fif*jca««,  305. 

trmVf^.  188,                                     ^^^M 

!                CAtoenlft 

O&rTuluB 

Chersotu                                            ^^^^H 

I                    mctaa,  549. 

ifrinyrona^  85* 

quadr'i^gnot  49^                          ^^^^| 

>                  itwild,  M7. 

/*«,  a*j. 

^^H 

de^,  550. 

CcryJe 

^^^^fc/aMf ^»m,  225,                        ^^^^H 

conn&ic&,  552. 

aivfj^m.     175,     181, 

Obilomyoterufl                                     ^^^^^| 

Su»i$mlin,  5411. 

rchitttUm,  23<>.  242.                      ^^^1 

1                      Jm^ii,  549. 

maximn,  357* 

QtbictOam,  242.                           ^^^H 

ditplkaht,  552L 

Cettia 

ChimaiTOgftle                                  ^^^H 

<?/rc^^^  550.                       ; 

d*j»A©»u,  506. 

Ai>w£^(Z4^  229.                         ^^^H 
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Ohironectes 

minimus,  197. 
Chiropodomjrs 

gliroides^  235. 
Omasniufl 

anchomenoides,  212. 

cantJeus,  213. 

noguchU,  213. 
Chlorophoneus 

mUphureipectuSt  362. 
Chloropeis 

palawanenm,  226. 
Ghoriunodactyl  as 

muUibarbis,  239. 
Ohromis 

mosaambicus,  70. 

nHoticuSj  70. 
GhrjBOOoocyx 

xanthorhynchus^  226. 
Ohrysooolnptes 

eryihrocephaluSf  225. 
Ohiysoooma 

packyrhynchuSf  83. 

mltator,  84. 
Ohijsomitridops,    gen. 
noT.,  446. 

omruleirosinSf  445. 
Chrysomitru 

citrinelloides,  367. 
Chrysophanus 

pavana,  397,  398. 

phlaas,  397. 

phanUcurus,  397. 

tmanus,  397. 
Ghrysorithrum 

amatum,  547. 

fuMum,  547. 

maximawiezi,  547. 

ft(/eae«9M,  547. 

sericeumy  647. 
Obrysotifl 

augusta,  32B,  327. 

bovqueti,  326,  327. 

guudingi,  327. 

preiriit  394. 

versicolor,  327,  395. 
Ohunga 

burmeisteri,  694. 
Cioendela 

bomeeancL,  383. 

crespigngi,  383. 
Oiohlberniinia 

sancta-htcia,  395. 
Cidaria 

cervinaria,  429. 

muUifaria,  429,  432. 
Cidariplura 

giiuUata,  564. 
Cinclooerthia 

macrorhgncha,  395. 

rvficauda,  326. 


Oinnyrii 

a#fiM,365. 

atfroro,  225. 

gutturalis,  365. 

Aimtert,  356,  366. 

kaUkrmtK  366. 

ibVArt,  366. 

mediocrU,  365. 

microrhgnchus,  365. 

operata,  225. 
Circus 

waunw,  78,  79. 

spilonotus,  225. 
Oirrhitiohthys 

maculatus,  239. 
Cirroedia 

e(2«n^a/a,  505. 

vanofoM^  506. 
Cistioola 

oisticola,  224. 

Mm^fri,  356,  364. 

suhn^ficapiiloy  364. 
Citrea 

cerago,  517. 

n^o,  517. 
Cittocinola 

ni^a,  226. 
danas 

momam&k^iM,  70. 
Clerota 

6rama,  388. 
Oloantha 

intermedia,  494. 

perwpiciUwris,  494. 

polgodon,  494^ 
Olostera 

afiacA<>r«to,  87. 
Coooysus 

amerieanus,  187. 

minor,  326,  395. 
Ooojtodes 

hnmodesta,  548. 

fiuxies/a,  548. 
Caelomera 

eaganensis,  286. 
CTolius 

Uucotis,  358. 
CoUooalia 

fuciphaga,  224. 

troglodytes,  225. 
Collyris 

aureofusccL,  216. 

formosaria,  216. 
Colotois 

kumetaria,  424,  425. 
Colpodes 

etUabes,  215. 

/ryi.384. 

melittus,  215. 
Oolumba 

corensis,  395. 


Oolumba 

guineenns,  369. 
OoDtoptis 

2a/t>o«6^  395. 

Coptol^N*U8 

<»/e8^t«,  217. 

«/ym,  217. 
Coracias 

caudata,  35& 
Oorax 

a2&fco^,368. 
Oorone 

pkilippina,  225. 

pt»i^,226. 
Corvultur 

a/&»co/£i8,  368. 
Coryphooera 

6orfi«MAff,  386. 
Oorytbaix 

hartlaubi,  358. 

lioingstoni,  220. 

|x^AyreoA>pAic«,  358. 
Ooflmia 

achatina,  616. 

affinis,  516. 

cvrtu/a,  616. 

diUincta,  616. 

pgrcUina,  616. 

restituta,  616. 

^rapeWna,  616. 
Ooemophila 

tfuitm,  505. 

xantkindgTna,  605. 
Coflsa 

basigera,  402. 

nima,  402. 
)ha 


oairra,;ff>9. 
CoUoB 

liUjeborgii,  27. 
Crambus 

crasaalis,  666. 
Oraepedosis 

emestina,  294,  295. 

extenuata,    294,    296, 
297. 

barfkUus,  339. 

£e/^tw,339. 

eonfluens,  339. 

m/etcalfi,  339. 
Crax 

y/o6tcmi,  163. 
Orepidodera 

casfanea,  274. 

pleuralis,  274. 
Oricula 

trifenestrata,  86. 
Criniger 

yraJer,  226. 

palawtmensis,  226. 


^^* 

uniBX* 

^^1 

CH^bagim 

Ojdofttoran 

Didloft                                           ^^^1 

sffi&laiui,  3(S7. 

arta5^«?iMt,  Hfi2. 

lMi«^,  493.                               ^^H 

CrocftlliB 

Aico/or,  336. 

|Ki/p^/ia,  493.                               ^^H 

bilinmria,  423. 

*troii^,341. 

BnnisLliB                                                  ^^^^H 

ftomivfiwfw,  334. 

Atf/ifm,  58,  372,  373,               ^^H 

Orocidupft 

hmnhhdtom^     581, 

374, 375.                                  ^^H 

fidigi,msa,  230. 

582. 

amegaletUiA,  53,  372.                    ^^^H 

(Croddurft),  sp.   inc., 

trtAuJctnr,  581. 

Daoiiga                                              ^^^^H 

230. 

kMi,  m% 

mneuaUs,  420.                             ^^^^H 

Orotopboga 

psFtmum,  341, 

puUafalii,  420,                            ^^B 

as*,  3»5. 

p(frocifi.-hu^,  34L 

DAndac&                                          ^^^| 

Cryptocseplmlua 

qmdryHomm,  345. 

m^d,  542.                                   ^^H 

^ncep^  2(iG. 

rti*f^!//^/'«m,34L 

Mfus,  542.                                   ^^^^1 

o^nifitrojiietf,  263, 

imtUahrum,  352. 

]>ASjOflinpu                                           ^^^^1 

atemliw.  2tt6. 

#pjVi^/J?#'wm,  341. 

ardesceus,  514,                              ^^^^| 

decorm,WL 

ipiraccUnm,  34«. 

cvelina,  514.                                  ^^H 

ebfuxniuA,  W&* 

tufjinvoluufus,  334. 

>i-na^,  517.                                 ^^H 

Oryptobphii 

tti^loriiinmn,  34  U 

f^'»«d,  517.                            ^^H 

wwmlif ,  ^26. 

ttj^bruxtsii/i,  334. 

«W>n/wi>WM,  360, 

tenitiiuhiniu^,  339. 

mi^horbiif,  87*                               ^^^^| 

Cr¥ptapro<3U 

triiirafum,  345. 

^r^^i.  87.                                       ^^^B 

wjM^wiB.  337. 

liMjHfr^Ukf,  87.                               ^^^B 

OleDodriluj 

(Leptupotna)  6ar^^ffiif 

Pomodriliu                                            ^H 
£«»Aa^>,  379.                             ^^H 

pardtdU,  ^Ty. 

(— )  iitfH£tt^i*w,  am 

Dendrioon                                     ^^^H 

parvulmt  5o, 

(Opiatlioporus)  dwr^- 

ra^nUujH,    2S0,                         ^^^H 

Otenoiuja 

^^H 

mtiitt^air,  I^. 

DeDdrocoliLptei                                  ^^^^H 

OuouUia 

(Pterocydos)  cAar^on- 

pemi^j,  34.                                       ^^H 

ii^£sm,638. 

f*Mri,  341. 

D«ndrccea                                        ^^^^| 

/ni&ftki,53a 

Oydotui 

deiicata,  395.                              ^^H 

ptrMafa,  538. 

amhtyinensMt  344. 

msioM&piefa,  326.                      ^^^H 

CuouluA 

angttlaim,  345. 

p2i«iAiHa,326*                            ^^M 

mrt^™..  175,  181,  I87p 

6«Tfl;/i;  343,  355* 

DmdrophiU                                   ^^^H 

225. 

Ixdutrigm,  341. 

frmUalU,  226.                              ^^H 

mmmroH^m. 

/tntJ^,  345,  355. 

Dero                                                ^^^^1 

Ououmftm 

pifwAorapArf,  345. 

c;<J7iVct/i£,  44a                              ^^H 

Mii^n;  7. 

tnUmtu^,  345. 

ottu^,  440.                                 ^^^H 

OuUetqapa 

^nwaM«»^,  344,  355* 

perrieri,      440,                              ^^^1 

«ryfo;*<?ii*£s,  224, 

OfiuAtophom 

^^H 

panayerma,  225. 

iT^tf«i,  576. 

Doamogramitui                                  ^^^H 

OiiradrtiiA 

C^nodmoo 

d^orata,  26&                             ^^^H 

eirtc^M*,  37L 

Tji^/W-,  576, 

Bern                                              ^^^H 

Cftinea 

Cync>ptei*uE 

^plendida,  534.                           ^^H 

timw^aiz,  585. 

tcaudaius,  229. 

'    Dkbrotica                                       ^^^^| 

Cjbium 

/«<jwi*t,  22U. 

ifgrota,  90.                                 ^^^^1 

Un^otatum,  240. 

Qrnthia 

eWfti><ff»^rif,  9S.                           ^^^^1 

Cjclophorua 

a*-/^,  306,  397. 

aihido^tittaia,  95.                          ^^^^| 

erfvj^a,  3Wt,  31J7* 

aUiifcincta,  93.                                ^^^1 

M^u^  3a'J. 

stdomtL,  396* 

txJhovmr^ittiUaf  92.                        ^^^^| 

Ofpiwius 

^A£»^it'/a,  93.                               ^^H 

336. 

£ij!»w*  359. 

aht/one,  94.                                   ^^^^| 

«k?Am7wi,  3:^4. 

apim,  178.  182. 

aiflbitiom,  282.                               ^^^H 

— ,  Tor,  ockracQis,  335, 

ci/*r,  359. 

atomariiit  284.                              ^^^^| 

can/if*Ji^,  439. 

AflrtM,  359.                       , 

</^ro?mi<?u^a^a,  90.                         ^^^^| 

nx^calfei,  »3*J. 

m«^,  355* 

^afinui^m,  2^                           ^^^^H 

WH^A^^n^^^V,  3^,  35.5. 

AA^rpii,  35a 

bimu^i&tit,  284*                           ^^^1 

pkkytthoi^^  335. 

ftipartitOj  95.                                 ^^^^H 

fa;/«>/i,  33:*. 

6oiit^»^  283,                              ^^^1 

tmdtricom^^  334* 

DactylopterUi 

clurlem,  m,                                ^^H 

triUnitui^  345. 

orwjii^;«,  ^0. 

ciyveuta,  285*                                 ^^^Hl 

43«                            ^H 

^^m                    ^^V 

isruxx* 

^^1 

^^H                 DiabRMlM 

Diisenibitit 

BiAomtim                     ^^^H 

DioliolopliBi 

^^^H        iSKasa. 

Buteuft 

^^^^H        4iiUite.aH. 

Js««-«uMk  mi. 

«dl^Pfii»,S21.d22.             H 

^^^^B                 rf»(HM»,M. 

pr6tM,mm. 

Domdei                                ^H 

^H    assrs. 

IMir<mm 

Dorrpbom                          ^^^^^| 

^^^^^^^^1            mmmamu^  HOk 

^^tw^,  2ti7.                  ^^^H 

^^^^B            Mteia,8S. 

JMymmGom 

f^ttmi^  2fil,                 ^^^M 

arnmi;    33^    323^ 

iUK^4i/<^  267                     ^H 

^^^^^H            ^mm^gm,  2SL 

3^ 

^MWldiispiandu  2(17.              ^H 

^^^H            IaI^Ss^ 

^^^^H            AwiiwfliT,  9L 

|>&ml^r«u£«ifi.  385. 

Dr9|niioriiyndiuji            ^^^^H 

^^^^1            «i«gMli».m 

fhoummft 

rm^m^^i^^nm.           ^^^M 

bwmmmttt,  Ml. 
Dicdim 

^^^^H            tad«4,0L 

A^srf^.242. 

Ihjtstm^m                  ^^^H 

DioDiedcii 

«a«piei^38L          ^^H 

^^B        ZmS?^^ 

>Mdm,  361,              ^^^1 

Diphfceim 

^^^^H 

^^^^^H             «^iti«#r^a;S&4. 

jHiMHr«fyi,480L 

^^^^H 

^^^^V         ^idicidii^  m. 

SmIm                             ^^H 

^^^^^^^^              nofalfCTyflrfir,  Dl. 

<^mw,  479. 

^^B             <iampiNff»»^MX<i£<(.ti^ 

DlpluiiimadDa 

ISeboneifl                                  ^H 

ai&aia,  lia,  117. 

«^|Mla,  239,240.              H 

««win3,117. 

fiaiim|e,Sia             ^^^1 

^kttim  Ma 

Ei:^inodiMnu                  ^^^^^^ 

H                               puHcii^eUis.  282. 

ftnri/ws,  7.                      ^^^^^1 

■                                      fo^ici^  SSa,  21^4. 

cimcmui,  34a 

Ei^iiioriibtu                        ^^M 

jtfrtilfttfc  89. 

crtMsiiaAfwr,  ]  13,  llT, 

i^mmM,  '^36.  243,              ^M 

1                                     i9"»'<i^.  ^* 

i^/AA^Jii,  114,  117. 

fidenetm                         .^^^H 

«rraltaoniM«  2Sa 

t»««a,  aja,  355. 

A«WidSa.56C              ^^H 

iNiwfi4^B0,^L 

iufm,n%m 

E^Ksia                          ^^^H 

iiiiwrf«if,l*3. 

iTMAtfMH^.  ;m9.  a^Ti. 

i»««»i»<i,5^.               ^^^1 

'                                         jM^pwijHTi  n  f  jf,  i384. 

IKiAiAi.  lU,  117. 

/a/j^,ae9,             ^^H 

*/)fYdjj/mi,  U:! 

plait/ckhhu^       112. 

opoiimA,  5ie,               ^^^H 

ffiji£o^a,2*4. 

117. 

poi^fda,  ^ytk           ^^^H 

i                                    c^ir^fM. 

nMJ^JlS.  117. 

HUi*Timi,5G9.         ^^H 

»atwdk,q4. 

ruhimmla.ms. 

^i^f^^/^i,  9t, 

«<A*^,s*aa65. 

pmm,sm.            ^^H 

1                                       nn-ifasLfiata^  92. 

jipf^ojta,  349. 

«tiii^£i«^  569,                      ^H 

gtriqaiii.   Tar.    Jbre* 

faimiltotif*^  567.       ^^H 

'                                   «w^mit«*  9iX 

f^i«,115.  117. 

(wi9v»,Jifi8.                 I^^^l 

1                                     tidfwrm^,  282. 

IMptfltrroi* 

KLBinm                           ^^^M 

«wsKn*^  28i. 

.^p«iK«i.  489,  57L 

marfiniea,  398^  3B&.     ^^^H 

ittrMlaM^,^. 

pimttri,  4m. 

BliochrcEA                        ^^^H 

j5wnft/«,  9a. 

aca/>rttfA-f*ftj.489, 

mu^,  542,                   ^^^H 

Diagraramii 

Dirphiit 

Elvdna                             ^^^H 

'                                       ifrimtm,  2Ab. 

torsffanifl,  &x 

diufma,4l%4a^         ^^H 

'                                       ja^akan,  245, 

DiAotiyohfi 

ffopufPWWf  413.           ^^^^^H 

1                                     Di^DlliixciA 

<jiM/rMfifT,  272. 

Embenn                       ^^^H 

stMWjfcra,  fjl7,5ia 

cj^Vwitf.  272. 

cioidatk^                    ^^H 

1                                       <mctdmii,  5ia 

tfWrofa,  272. 
ittiyii^mis,  272. 

eujpn^a                     ^^^H 

1                                        ^«jmfl;«>iifoj,  54a. 

fiamventri^t  30T*           ^^^^| 

Diavtema 

sieifikeiii,  272. 

^^^H 

tfffv^iJ,  634, 

tr^ascifda,  27L 

airtTjMMi,  (MlSl              ^^^^H 

p 

nmix. 

653             ^^H 

Bnehesift 

Eriopui 

BuroceplmliiR                                   ^^^^H 

unria,  518. 

exoii&tt  536, 

^^amtimms,  'M  \ .                          ^^^H 

Eugii 

pUridit,  53B, 

nM^e//r,  :^U.                              ^^H 

^  a»Hu!ata^  614. 

Brygui 

Euroi!§                                             ^^^^H 

EnnoniQii 

<^M!«;fi^  543. 

atifiplena,  508.                              ^^^^H 

anfftilaria,  87. 

Erytlmi 

herhtri4£,  507*                                    ^^^^^| 

Epia 

phiFnicUTu,  225, 

nehuhivt^  508.                                  ^^^^H 

ciitTipennig,  ^IH. 

Erythrichthji 

0<vi^K  5()8,                                   ^^^H 

Epjfidonift 

.W»/q/f/^2;«^,  238. 

prwfhi^,  507.                                  ^^^^^1 

a//^ftrt,  427, 

Erytlirospiai 

irf  re^7M,  507.                                    ^^^^H 

«^i>a^,  428. 

giihitijimn,  20* 

Eurjstomus                                     ^^^^H 

Bpileota 

Eetrt^ldii 

oriental^,  224*                              ^^^H 

lJii^bl*frlmii,50i. 

qmrtinia,  307. 

EuBchema                                        ^^^^H 

j0fluVI«r^-.£a,  £02. 

Euohloe 

minermtuiy  2^,                            ^^^^H 

EpimAoliua 

cardfminea,  8fl. 

pr^,  294*                                    ^^^H 

mmimi/ana,  451, 

EuseiDiA                                         ^^^^H 

WiJnor^  ti58. 

conmrs,  554. 

oomniifi,  401,                              ^^^^H 

Epmcphehi» 

^ij(pAi*»,  554. 

£^^,40L                                 ^^^1 

Ar«ii«fi«,  ^4. 

Euftodmui 

pmhwa^  401,                                 ^^^^H 

Epiflcnpha 

aiAKS,26, 

EusUi^m                                        ^^^^H 

mmtdata,  014,  620. 

ifffi^ro&frif,  2ft* 

pyralina,  51 5.                                 ^^^^^B 

octihm,  »il4. 

Eudromiae 

EuavnthetA,  nor.  pm.,                     ^^^^H 

Eptsparia 

rwmii?.  225. 

302.                                            ^^H 

€^prinuim,  4!^. 

t#rffiV^(?for,  86, 

brfi/thftntift^  303.                            ^^^^^| 

**rd,  415. 

EudynainiB 

EjCfiilfiidloria                                    ^^^^H 

Epjtrix 

mtdautma,  236. 

cAt/rriMCEji,  225.                               ^^^^^B 

^ntMMAi  iBltii 

^^^^^H 

jla«ii3tfJa.  S73. 

Eudyptc* 

^^^^^1 

MifkomU,  272. 

(jArvstWKWjw,  82,  84. 

^^^^^1 

Aiflfwitt,  27;). 

//A;./.,  82,  84, 

F^oo                                                 ^^^H 

ni^ri»mtH^,  84* 

maaliM,  73,                                ^^^^^H 

mgnvtdU,  84* 

iMrf&fivMrttnt,  395.                    ^^^^^^H 

fipiMiixin 

pach^rhimekust    B% 

£vmNi^?»fff,  225.                        ^^^^^^H 

ina4?tili/vm,  5fm. 

m. 

MltfTV^,  225.                                       ^^^^H 

BmitriT^ 

saitaior,  82,  84, 

mMuitoJB.                                 ^^^H 

atra^a,  527* 

«c^-i^;  82,  83,  84. 

^^^^1 

t^ricuaa,  525. 

EiiUb^a 

Mi»K^(£,  223,                               ^^^^B 

Anwiftm,  527,  67  L 

jirt/fltwi«eft*ig,  226* 

seriMtiina,  220*                                 ^^^^H 

candidHia,  525. 

EuUnipiB 

Fibular^                                         ^^^^H 

c&gHtnimfiu,  525* 

Wcj/immijr,  326,  305. 

fM^^ra,                                                  ^^^^H 

/a*:^:^ia,  526,  527. 

jmuUim,  326,  31*5. 
Euph**ng<i» 

Wimrasht                                            ^^^^H 

fmfoni,  536. 

^Tint.9, 27.                                         ^^^^H 

>ir^^//i^.  325,  571. 

suf>con^afHS,  279. 

Fif^iu                                              ^^^^H 

^vipmicta,  424,  571. 

Kophomii. 

eandatia,  362.                              ^^^^| 

>icki,  526. 

Fmnootinus                                    ^^^^H 

iKWWfwm,  525. 

Eupidotifi 

o/^um/,                                         ^^^H 

uff(.'0(?m,    526,    527. 

f/ifWHUpenniA,  371, 

tv^^j^i  370,                                  ^^^^H 

571. 

Eupitbecid 

^/fviH/i,  370.                                 ^^^^H 

roBJ^i?^,  527,  57L           , 

irt/e^afa,430.                 , 

hadebra7idH,  ^0*                           ^^^H 

gaettri/b-a,  528. 

THm»^,  430. 

infits^tm,  370.                              ^^^^H 

M»e;r,525. 

Eapl^ia 

ochrtoQiuttr^  370.                            ^^^^^B 

iddfmiata,  527. 

alhot^iaia,  .lOt. 

.s<:'Aur^n  370.                                    ^^^H 

a^«ft^wffl,  527,  57L 

/apofriftj,  .M)-!,  571. 

(Ftemi.4teg)  kne^fpat'                  ^^^^H 

stymat  526. 
sufphurmt,  528. 

liu^ipam,  504,  505, 

ifn^,  370.                            ^^^^H 

Eupljnea 

bmndti,  370.                              ^^^^B 

Wfltd,  522* 

it«ff»-anf'/f/^,  384, 

Ercbeia 

Eupailis 

(— )  mhmtti,  370.                        ^^^H 

mnbrom^  548, 

sint/ijmt,  511. 

FregotA                                            ^^^^B 

Eretmopboruj 

tripHnetata,  511. 

mimr^  225.                                    ^^^^H 

khinenhcrgi,  328,  330. 

Eiirhipia 

Fdngilla                                             ^^^B 

332. 

yttj^,  586, 

kimitM,m^.                      ^^^H 

ji 
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Dn>sx« 


Gkbala 

ar^entaia,  561. 
Gadua 

esmarkUf  27. 
Galatbea 

strigoaa^  394. 
Galeooerdo 

tigrinus,  243. 
Ghdemcella 

aUemata^  291. 
futcomactUaiat  291. 

obscurofaaeiaia,  291. 

omata,  290. 
Gallinaffo 

mt^am^  225. 
€hdlirex 

ehlorochlamya,  358. 
OalluB 

bankiva,  225. 
Oanorifl 

novastffluB,  296. 

m^NF,  296. 
GastomiB 

kUuuaenit  220. 
GaurestheSf  dot.  gen., 
392. 

n(/^,  392. 
GaTfeufl 

ffaurus,  448. 
Gazella 

grantit  59. 

tkamsoni,  59. 

iMi/ttfrt,  376. 
(}eoinui 

vtru^M,  166, 172. 
Oecko 

moiMircAtw,  143. 

stentor,  143. 
Qeococoyx 

<#nf«,  181,187. 
Oeorissa 

AoMt,  353,  355. 

kunaerfardi,  354,  355. 

fiiaXfiMis,  353,  355. 

«^iaf?ut,  353,355. 
Geoijchus 

capeneis,    246,    316, 
449. 
Geotrygon 

numtana,  395. 
GerbathA 

anffusi4iy  47S, 

gramtalUj  479. 

pseudodvops,  490. 

aubfascuUay  491. 

ypsilonf  479. 
Gerrhoeaurus 

JlaviffulariB,  465,  601 
Gisira 

Hercules,  543. 

jt^MO/a,  560. 


GlareoU 

orientcUiit  225. 
Glottula 

«^tt2a,  490. 

afualida,  490,  571. 
Glyptophjaa 

/M^'^t,  142. 
Glyptothea,  noT.  gen., 
300 

wMteieadi,  390. 
Gonatus 

fabricU,  117. 
Gonrflus 

mSanogaUricuBf  143. 
Gk>Diocephalii8 

«opJte?,  465. 
Goniodiflous 

granul\ferus,  6. 
Gcmtis 

a/6rif»&ta,  506. 

6aaa/M,  505. 

com^ffofu,  506. 

csomfiuHia,  506. 

distincta,  506,  571. 

fraetifera,  505. 

involuta,  505. 

Iirj^,  506,  571. 
Gonoptera 

/iAa6ir,  505. 
Gorgonia 

vermiculata,  49. 
Gonachiof 

9iie^iioA>pAif«,  225. 
Gk)rtjDa 

arwmtfioto,  519. 

edentata,  485,  571. 

erMtrffinata,  485. 

fiavago^  485. 

nictitans,  rar.  lucau, 
484. 
Ghnphiphora 

augur,  495. 

6r«iift«a,  497. 

caliginea,  500. 

rofieM^Mw,  497. 

o-^igrum,  496. 

oontaminata,  542. 

crassa,  500. 

AiA/«,  497. 

deparca,  498. 

deacripta,  497. 

dUraptgium^  496. 

exiMto,  496,  497. 

fasciata,  412, 

f estiva,  498. 

i^^o^o/a,  49& 

/^7>te^495. 

UihentiOy  496. 

pajc^fica,  498. 

rubiciliat  497. 

subdoletu^AVj, 


Graphiphora 

^riafiWanM»  496. 

90^500,501. 

viariOy  412. 
Giyllotalpa 

vulgarii,  219. 
Gubaria 

aubaibatariOt  428. 

fon/Aoiioni,  429. 
GymnodactyluB 

Aorru/ftf,  143,  145. 
Gypaetut 

6ar6a^M,  80. 
G^ypohieraz 

angolenais,  81,  82. 
6^y^oootyle 

rugo$a,  323. 

Habrostola 

ascUpiades,  534. 

transfijea,  534« 

f  r^^Scuto^  534. 

«rffi/»,535. 
Hadena 

a/ieiia,487. 

afrM)A(?t8, 510. 

tturtplena,  506. 

ca%tfM>sa,  488. 

yi<iierca,487,48a 

gemina,  489. 

gnonta,  510. 

jankowskU,  508. 

>to«aib&(i,508. 

littoralis,  5ia 

^00,508. 

parietuTn,  491. 

protea^  506. 

m6myz,509. 

sefadonia,  fsffj. 

8tolida,b^,bl\. 

tokienm,  &0S. 

unica,  509,  571. 

(Apamea)    asMdis, 
490. 
Halcyon 

ckeUcutmmy  357. 

cA^m,225. 

ooromanda,  226. 

;»^^a^226. 
HaUaetni 

aZ&irt/^79. 

/IsiMXJNTtu^,  225. 
Haloeaunis 

iTuuTOciUr,  322. 
Haltioa 

amethg^ina,  271. 

plicatula,  271. 

(Graptodera)  ^rttiMwer 
»«>tf»,271. 
Hapalia 

pracox,  499. 


^^™ 

on>EX, 

^^1 

Hapaloderran 

Hirminia 

HupbifiB                                     ^^^H 

fnttatiim,  356,  350. 

db^»#a,56a. 

iMEma,  Tar.  amla^Tianf^,             ^^^^1 

HapAlopteron 
JamUuirtj  586. 

/oada/ii,  563. 

aoa.                              ^^H 

/m^.;  5G1 

HjbUi!a                                         ^^H 

Hfipbeerua 

/wwHawi,  5<i2. 

Mtimma,  518.                          ^^^H 

nwntunm,  50, 

yi7«a/M,  56L 

^tt<(r£r,  5  la                                  ^^^H 

Haniiftldia 

^t*i/f/rt,  563. 

i(^a,  518.                                    ^^^H 

*^ffrj/wF,  508. 

Mtfl,  563. 

HTbORia                                        ^^^H 

Harpalua 

t»m3CT»K,  5<>4. 

divisa,  47a                      ^^H 

i4k>tm,2\Z. 

mingpoefi%  563, 

ftfr^r^,  478.                             ^^H 

kaithmirmm,  213. 

pr^w;  503. 

Hjdriecu                                       ^^^^1 

nebomoia 

rtc^uiis,  51J4, 

immf^nis,  484.                            ^^^H 

fflam-iifpt*,  200* 

*tcca,  5<M. 

kuciiUigina^  485*                        ^^^^B 

Helioitm 

slrammtaeealU^  562. 

niofiV^fiUf,  484,                            ^^^^| 

Aorm^nusw,  352. 

kirsicrinaiU,  6412. 

^telasilif,  4S4.                              ^^^H 

dM«a.35S. 

fej-ai/jrami/M,  562. 

Hydrelia                                       ^^^H 

£t««s0f.  ad2. 

triliwtUis,  56 L 

uncfi,  522.                                  ^^^^| 

mnrfmm,  352,  353, 

Hermonasaa 

HjdriUodes                                   ^^H 

Ksi^XniWfnd^,      352» 

^^ciYifl,  408. 

ienfalU,  565*                               ^^H 

a^. 

Herodias 

HTdroc^mpa                                  ^^^^M 

Heliophobus 

ii»#epm«f*a,  225. 

MmpkUi^m.                           ^^M 

dissivtujf,  48G, 

a/bieaiidatus,       622, 

Ejdocem                                  ^^^H 

Heliotbift 

iionn'a^  354.                                  ^^^^H 

ailmcia,  620. 

623. 

(Omphplotropsui,    ata^              ^^^^M 

armhjeta,  510, 

Arac%ttrK*,  223, 

htata,  354.                                ^^H 

camptosigmm^  515. 

ic'Artf^mom,  622. 

(— )  rof/ta/a,  354,                        ^^H 

i^p«icmu),  520. 

^flii^rfl  rofmstHg,  622. 

Hjdrogi&le                                     ^^^^| 

^iinww,  520. 

artindi^,     C22,    623, 

iiw^i^oilu,  106.                       ^^H 

624. 

HjrdmnijH                                       ^^^^1 

jttfictnAi,  510. 

Keterocq)halua 

chr^m^asiiT,  248,  250.               ^^H 

AfW^MM,  520, 

pAiZ/i;M*\  247, 

^^H 

Hdii 

Hiero<joecjx 

kueompitax,  20.                       ^^^H 

eswM^^yw,  110, 

stmmi^  225* 

flui^/^a,  30.                            ^^^^H 

Im-t^m,  578. 

Eimatione 

quadrilin^fa^  20.                        ^^^^| 

(Ooraaiik)    wood/ordi, 

f  A/c>m,  44«,  447, 

sest'irgata,  20.                            ^^^^| 

578.  582. 

monianij,  446. 

Hjlax&taetefl                                   ^^^^H 

(End  cdon  t  a  )fusc<^sou^ 

parva,  446, 

gm,  noT.,  34,                               ^^^H 

atu,  IIH,  117. 

sfrjfttgeri,  446. 

Hjlijmjd                                          ^^^^^1 

(-)    A^fw^i*,     116, 

Hi  f undo 

^illw^,  220.                                 ^^H 

117. 

autturttlUt,  224. 

—  doraaiis,  229.                         ^^^H 

(G<?oirocbti»)  Aorderif 

Javanica,  224 

Hjlaraon                                         ^^^H 

577,  582. 

Homidisiu 

iofi^ipcs,  27,  20,                           ^^^^1 

Helotropbft 
let{*o!*fifp»a,  485, 

sp.  nor.,  111. 
Homoph^a 

Hjlotcvpe                                       ^^^^1 

wkifJiMdi,  226.                         ^^H 

Heinerodroitius 

agtifnot'fiiili*,  275, 

HjTtiopbjIa                                      ^^^^1 

diu'tm,  371. 

iwWiJ^ilw,  276, 

tidustay  273.                                  ^^^^1 

Hemichelidon 

Hotuopus 

VfsriaJbUh6, 273.                             ^^^^| 

Sirica,  224. 

/tmoraiis,  80, 

i^j!^^/f  ji,  559.                            ^^^H 

BeptuduntA 

ei^aiua,  85. 

tru\mdi/toid€fj  383. 

Boplopterua 

u!hofmmt(tli£^    b57t                  ^^^^| 

Herruftophat^a 

^^H 

AfjroWi,  270. 

HopoHua 

6r^i^^,  557.                             ^^H 

nitidi^f/h,  270, 

crftemffo,  517. 

cfltHmf)art\  550i                          ^^^^| 

mti^ii»shfia,  270. 

scricwt*  517. 

r(>r^[^iV,  560*                                  ^^^H 

mm&ni,  2«i0. 

Hormiaa 

r//»,  5*^.                                         ^^H 

mihcosiata,  260. 

cokmifH^  560. 

finm,  556.                                   ^^H 

Hermiiiia 

emmb&idn,  560, 

%fii^ada,  416.                         ^^H 

atfmifimrxthiu,  563. 

«u?r<3«a,  560. 

atctiosu,  5fi3. 

EunCBrfordiA 
pek^fm^U^      115, 

triiJtii-VaJ'a^  550.                              ^^^^H 

/Aar;.«/is,  Wl. 

indicatHliji,  556.                             ^^^^H 

dtrhHtiiit,  502. 

117. 

k€ngk<du,  558,  550.                    ^^H 
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HTBIEX. 


Hypena 

Umffmennis,  416, 417. 

manaeUalis,  568. 

minna,  559. 

obaceralist  416. 

obeaalis,  558. 

proboscidalis,  559. 

radicalism  416. 

rhombaiis^  556. 

riuuliffera,  557. 

rostralis,  558. 

rusticalis,  559. 

satsumalis,  557. 

«mifa/«,  558, 559, 571. 

aqualiday  556. 

stimana,  557,  558. 

auSc^j/oiMa,  559. 

MUwiolaceOf  559. 

tatorhinat  559. 

tripunctalia,  558. 

tnr^09M,  559. 
Hyperoodon 

rostratuSf  117. 
Hyphantomis 

aureoflavus,  367. 
Hypochem 

to,  86. 
Hypolampsis 

froffilis,  278. 
Hypopyra 

aulcinoj  546. 

vespertilio,  545,  546. 
Hypothymis 

occipitalis,  224. 
Hypsipetes 

squamiceps,  586. 
Hypsirhynohns 

hepaticits,  330,  332. 
Hyracodontotheriom 

//Ao/»,  67, 68,  69. 

primavum,  67,  68. 
Hystrix 

fasciculata,  236. 

pumila,  223. 

Icterus 

laudabilis,  395. 
Idiops 

cofc^t,  a5.  37,  38,  46. 

crassus,  38. 

syriacuSf  38. 
Iguana 

tubifrcidata,  465. 
Ilattia 

apicalis,  493. 

cephusalis,  492. 

«^«/fo/a,  493. 
Ilyrffis 

echephurmlis,  .566. 
Indicator 

iTMy'or,  356. 


Inguridia 

a6ro«to^Ma,  535. 
lole 

s^rio^icijM,  226. 
Ipimorpba 

re^tMO,  516. 
Irena 

ttoeeddalii,  226. 
IrriBor 

ct/anamelas,  356. 

minor,  358. 
Ixias 

no/a,  399. 

Jerdonia 

^omemms,  345, 355. 

trochlea,  346. 
Julia 

/ufiam,  240. 
Julodis 

#fic*i,  219. 

Kerivoula 

hardunekii,  223. 
Ketupa 

ce^lonensis,  165. 
Kinibalua,  nov.  een., 
391. 

megalops,  391. 

Laoera  ' 

procellosa,  547. 
Laoerta  - 

muralis,  465. 

riWd«,     465,    471, 
612. 

mvipara,  460. 
Laotica 

bi^asciata,  271. 

bogotana,  271. 

citrina,  271. 

dickroa,  271. 

scutellariSf  271. 
Lactina 

fi^M,  271. 
LagocheiluB 

rftao.338,355. 

Xreppf/f ,  338,  355. 

mundt/amtSf  338,  355. 
Lagoptora 

elegans,  548. 

miUticolor,  548. 
LagopuB 

$coticit9,  325. 
Lagyra 

picaHa,  295. 
Lfuage 

^CT-o^,  224. 
Laoina 

glauca,  243. 

spallanganii,  243. 


LamproooliuB 

^cohitu,  368. 
Lamprosticta 

60/^,504. 

twiHM^a,  504.  571. 
Langanum 

<2^«Mum,  7. 
LaniariuB 

fulfureipectus,  362. 
Lanius 

CMM^IM.  362. 

lusonienas,  225. 
lAphygma 

ejr^iMi,  493. 
Larus 

cauMS,  178. 

yetor«,  316 

melanocephalvs,  316. 
Lebia 

caligata,  218. 

caUUrema,  219. 

praltiana,  218. 

xanthophiBa,  219. 

xanthophana,  218. 
Leiosaums 

marmoratus,  144. 

multipunctatus,  144. 

scapulatua,  144. 
Lema 

huckleyi,  265. 

calceata,  265. 

dorxUis,  266. 

ducalis,  265. 

<fM^,  265. 

equestris,  265. 

iH*;rfa,  265. 

orbigntfi,  266. 

patrwUs,  264. 

sagittifera,  266. 

Mmont,  265. 
Leocyma 

albonitens,  522. 

o^ro^  522. 

nervosa,  522. 

ni^inea,  522, 571. 
Lepidosiren 

paradoxa,  150. 
Lc^tina 

grata,  535. 
Leptopoma 

A<ir6a^«m,  339. 

Wcotor,  336. 

bottrguignati,  337. 

duplicafum,  337. 

ii>tt«,336. 

Ttiassena,  337. 

sericatum,  a%,  337. 

signatwH,  336. 

subcomcum,  337. 

tmebricosum,  834. 

undatwm,  337. 


p 

^^ 

Tin>EX. 

^^^*                                   ^^1 

Leptoposui 

piatmm.  107, 100, 200.                  ^^^H 

wMeh^iodi,  037* 

-  ^/a^^ri  395. 

pOf»^>,  1913,                                    ^^^^H 

WQixi/ordi,  681,  683. 

Loxopa                                  1 

roettifiitt  105,                                       ^^^^H 

L^BB 

«wewj*a,  446.                  ' 

Wmi^t>5/.  192,  195,                             ^^^H 

viridn/Uf  303. 

jtammta,  445, 

solUariOf  100,                                   ^^^^H 

ma^/ficfi;  21H,  302, 

Lii  rubric  UA 

ffEf^ji^fmmi,    191,    192,                    ^^^H 

Leucank 

flM««/^riV,  377. 

193,  104,  105,  200.                      ^^^M 

ufjdtjfttimtlta,  4*^, 

fflwi^if^i^,  377,  378. 

limnkofi,  mK                                  ^^^M 

rarMjia,  482, 

Um^.  377,  378. 

iaraveusia,  105.                                 ^^^^H 

cm^0ra,  483. 

fdifiimm^,  377,  378. 

mtl^ark^  102, 193, 194,                   ^^^U 

il^nsMiTiei.  4^             ' 

Lup«rode» 

19ri,  107.  200.                              ^^^H 

eaf^Ktiwa,  482. 

in&rtititm^  280. 

Lulrooec^ta*                                       ^^^^H 

AtMil^Ma,  48^2. 

Liiperua 

wkUdeyu  105.                                ^^^H 

— ,  Tftr  inornai^t,  482, 

marf/imititJi,  2*^, 

LjecK-e^riii                                         ^^^^1 

57  L 

Lutra 

m/imtioims,  110,  1 1 1 .                       ^^^H 

rm/i«m,  483. 

.ip.,  223, 

d€4^tpum9,  109.                                 ^^H 

IIKfflM,  481, 

nnfftiJififrons.  195. 

^/«nYir^^,  l(»9,                                 ^^^H 

itiHocet^s,  48ii. 

fttf^fiffttt,  l9fJ. 

mmiaris,  1 10,  1 1 1.                           ^^H 

^onyt,  482. 

a«?v.Ar«n««fl,  1S2,  193, 

dm-t'^iif^J09,110,UL                   ^^^H 

ni^ltnm,  4B2,  57L 

104, 105. 

Ljmaatria                                            ^^^^H 

rfti^lato,48a. 

/*,ira/k/.  iOl.  192,  103, 

ffrattJis,  m\  mi.                  ^^^M 

m;  105.  200. 

\mla,  400,                                          ^^^H 

simfukiriii^  482» 

braeht/dactvla,  lOg. 

f«m^  48L 

200, 

^^^H 

«Mi,483. 

fiH^i/u^Titfa,  n»8. 

ptammenium,  6A.                            ^^^^H 

LoqdiCQa 

c4iiii«tetjitf,    107,    100, 

^^^^^^ 

rw/ifwj!,  50. 

200, 

Mac!ieii!»                                              ^^^^H 

Ijeueojiexa 

I'czpi:**^/.^,  m,  196,200, 

pt/mrml^w,  223.                             ^^^^H 

stvii/M^K  3*^5, 

rhilmifi^,  I  as. 

boiiibylifitfmu,  87.                          ^^^^H 

LJcliiu 

a#fl#iMiii.  103,  105. 

ffltutca,  51*. 

dwmsj,  193,  105,  mi 

Mo^ropus                                              ^^^^H 

Wf^fl,  50, 

elHoti.  102.  105. 

7n0jifr,  4^,  436.  437.                   ^^H 

LitnenttiB 

n*Av*^m,  199. 

438,440.                                      ^^^H 

.^£i: 

mttdris,  197. 

MacropygU                                        ^^^^H 

/*//??«,  101.  11*7.  108. 

tmuiroatrk,  22ii.                            ^^^H 

Litmoolui 

tirat/i,  lOH. 

Mactra                                                ^^^^H 

plaltfT^ni^^.'m. 

iWi'«t.  m%  105. 

fdHiv^,323.                                   ^^^M 

Limbfea 

iTidhiiata,  10&. 

Madopa                                                   ^^^^^H 

lyki/sojms,  m. 

inmlarii,  199. 

Jtavojiuimiia^  555.                             ^^^^^H 

stm/miU,  \m,  140. 

inmigHLn,  196. 

jsu/ifW^,  ,%fi,                                  ^^^^^^ 

Limiiudrilus 

/a/aiii^*t,  ux;. 

Magasoolei                                          ^^^^H 

Sp.  IDL!.,  381. 

^i/W??M,  190, 

(Feriijbs^)  antartika,                   ^^^^M 

Lfiiitiophjeii 

^.>i«,  1%. 

380.                                               ^^H 

gon,  no  v.,  ii4. 

(^fe^i^(^Al02,U>3,l95, 

Maliicnrfainus                                       ^^^^H 

Limnomifi 

/»;fMVi,  197, 

vpthcimpifminffiH^  28^],                   ^^^^^| 

mmtiro^.Tis^  34, 

™i^fpii«,     102.     194, 

Bfiilnuuaoniji                                           ^^^^H 

Xinura 

195, 

rfti'/zfj.^^'ifr/t,  292.                            ^^^^^H 

^A^r/,  307. 

macuiicoliisi,  191,    106, 

oiit^a^xum,  *Mi.                                ^^^^H 

Liwotii 

21Mt. 

Mam»tm                                            ^^^^H 

miimdip<*niii.%  371- 
Lithophane 

mmtu^ft,  102,  105. 
wai>,  192,  105, 

edimm,  486.                               ^^^H 

MUfti,  538. 

tif.jxdensL%  192. 

o/i^^.  487.                                   ^^^1 

Ijit,h\)pHyc!ifl 

jiridipeif^  UW5. 

hiiftittatii,  40K                                  ^^^H 

anliipMt  21H*  207, 

|»o^'>Mfj<ti.  103. 

bramr^,  48ij.                                 ^^^^H 

Lcx'tiidiGii 

pamgmfiifig,  107, 

«?ff»mM  48B.  'i71.                         ^^^^1 

ffopim,  'Ml- 

pamnemi^,   101,    108, 

pt^atcaritF,  487.                               ^^^^H 

Irfjc'Ufllella 

10f>,  200. 

— ,  Tur.  unicol&r^  467.                  ^^^^H 

faschUKi.  «20. 

p&tMpieiU^ta,  105. 

Mnimtufl                                          ^^^^B 

E 

/i^^i^.O^. 

jHir»i#ii»9,  198. 

(wifrvilM.  160.                              ^^^H 

^^^L                    ^^1 

^^"         jy»g*- 

^^M 

^^^^H         Mmk 

Miwi^ 

Utrnmcmnihrn               ^^^H 

^^^H     ,,n>*  ^^ 

ttr^mma,  535. 

iwawiKywwfW)     StZ|        ^^^H 

^^^^H          Mmr^mutbA 

t»&4fti,53d,. 
Mioim 

:M6.                      ^.^I 

^^^^^^H              tframin^,  570. 

fiaiaaiict,  S4S>           ^^^H 

^^^^H 

jMVtfof^,  90S.            ^^^H 

^^^^^^^^^^^^^^^^H                 hP*^™  *  i***^* 

MicT-ophjaa 

MoDilor                          ^^^H 

^^^^^H         Mu'px^ipi 

*fK^iM,47a 

utTo^inM,  607.  612,            ^M 

^^^^B            Amimairu,  mb. 

Micropui 

Motmpintiti                        ^^^^^t 

^^^^m            mommna,  32lV  ^{^ 

ffiieiWftf^i?«^JIa/ttji,  226v 

fuii'tm,                             ^^^^^M 

^^^^H            —  fi^,  317. 

Microtua 

MiUnitmf^  277-             ^^^^^1 

^^^^^^^H           MamiiirtTttt 

ampMHV4,  M9. 

Muiiticola                            ^^^^^1 

^^^^^^H^               mnpkidtvfa.  570, 

MJf!ieriHte« 

mii^ria^  224.                ^^^H 

^^^^^H              O^ft^ri/a, 

(Tbeodoiia)    ^«/i/«r, 

Monno                            ^^^^| 

28ii. 

mtueimrmst  54  L          ^^^^M 

Migopkitis 

MotJidU.                        ^^H 

^^^^H                  M^orim^luuLa 

/cii'fl.  224.                     ^^^H 

^^^^^^_               amatmtui,  m2. 

A^m/WHii;402,  432, 

imjuhm,  mi.          ^^^H 

^^^^^B              ffoW^,  ^52. 

MiUoiiifi 

mr/ktnc^^,  :)94.             ^^^^1 

^^^^H              jSintW,  35a 

buti^i,  42S. 

Mullen  pic  UA                     ^^^^B 

^^^^^P^^          MogmfKHiius 

i^ma^i.  m. 

puivtmimtm.^S^^       ^^^H 

aumthmi^^&e. 

Munin                               ^^H 

immknia,  423, 43^ 

a^r»t>p*/^2sa       ^^H 

^^H                    «iiMi&^26a 

mmZ^I,  206,  207. 

Murm&n                        ^^^H 

^^^^^             kerha^^Um. 

#o««i,  29e, 

£«M!£^b^S42l             ^^H 

^^^^B            «Nltira/»,  26a. 

MilTUgO 

MuncncMx                      ^^^^H 

^^^^V            t^i^^ii,  266. 

i:^tff*a^Atma,  70. 

rfii«mi,  i42.               ^^H 

^                  Afc^Bemti 

MimockhJii 

^^H 

^^^^H                       fnanfpttnm^  4U6, 

ftrdtmttva,  326. 

ip .  223                        ^^H 

^^^^H                   MclHiiDriipa 

—  alhiimtris^  326, 

a&«fo/a.  254,  235*       ^^B 

^^^H                       guhihea,  86. 

327, 

<*^iM!«>^r,  235.                      ^H 

^^^^H                   MelittophHfEOA 

piumbm,  tm. 

«tevtii^;  234-                ^^^M 

^^^H                    e^m^Hctua,  358. 

rulripPA,  WL 

d€0iiimfm9t  234.         ^^^H 

^^^V                    fmmllm,  358, 

SLhuiacca,  325. 

9dwardm,m4             ^^H 

^^F                        Memndi 

Mir«!« 

^ii^s^'^  ■ 

^f                               tAc'on^Mcwa.  570, 
i                                    irii^nlis,  570. 

f^i>/^,  400,  432, 

pmpt^Ot  409. 

1ySte)«i^£,  334             ^^H 

1                                 MfropB 

Mi-elm 

i^ffuhiem,  S3^           ^^^H 

et/atiosiklm,  358. 

«ifMr««,aoa. 

jM»ii%^3,^4.         ^^H 

tksiUus,  it58. 

i>Mqito.Bia 

%ftif«^2Sf4.                    ^H 

HeruLa 

«c«i»Ma,5Qa. 

ftMtc^m,  ^Si.               ^^H 

t^ano^^B^  586. 

/««*«lei.  f)03,  571- 

mii«(Wv#,  24&             ^^^H 

1                                      Heaogfwa 

Mixomfs 

f7Tff?t^^r77^:rrxicicit,  23fL   ^^^^H 

Cfmfra(;(a,  519, 

V  234,235.           ^H 

dihtata,  495. 

A^'ftr^TN^,  227* 

^^H 

f(ji/iJV*^wrw#M*,  227* 

mhiiitii^,  ^^^i^234^               ^^M 

iftaa,5ia 

V^rV  22G. 

Mu8dc»p»                               ^^H 

'                                   ^*ii#rfVtfi«j,519,571. 

Muiooem 

c«rH^.s^cm«,  3(50.            ^^^H 

McKjpIcetra 

eitttia,  206. 

ffrMMkiu,  2M.          ^^B 

1                                      /ilacinth  5CQ. 

m^««e(*M£,  295. 

Muekla                            ^^^H 

MePotroKta 

Moggridgc* 
Xi/Jkm^  35,  41,  42. 

/f/t>ia,  10^,                    ^^^H 

'                                      stiffjfiatuia,  4fl3* 
Me«t1bt<i 

Intra,  195.                     ^^^H 

46. 

(Lutm)    rantfifmiii^     ^^^H 

htt^EigcitttU.  556. 

i^m.  34.  35, 42, 

^^H 

Metbomsa 

Molop* 

(- )  cm^fm,  im     ^^H 

fhuiiUmu  528, 

rf^/.i7a/*/.s  214, 

<^ )  pm^mmiM,  W-        ^H 

Minna 

pii(/mt:if  2 J  3. 

Muitlelui                           ^^^^1 

/«/«!,  491. 

Moiim 

maniu^,  243.                ^^^^H 

inortmtuy  4fl2» 

iW'ww.  480, 57L 

MjdjiUA                           ^^^^H 

nft^<^/a,  480. 

«p.  223                         ^^H 

orion,  479. 

M}indt.^te»                        ^^^^H 

^o/z-yj,  480, 

(knitiniciwu^,  326.          ^^^^H 

w                                                                  * 

nfJ>EX* 

^^1 

Mjiadwte. 

Nouria 

Koctun                                           ^^^^H 

sametm-iucuB,  305. 

rfiM**rfa,  486. 

ftieoiaf  490.                                 ^^^^H 

retinu,  510. 

fttim^a,  516.                                 ^^^H 

f^mnnulujt,  336»  305. 

NJnoi 

fuactda,  526.                                  ^^^^H 

MyrmecabiaB 

Si^tHlxtf^  22e. 

gtmhui,  489.                                  ^^^^H 

foifiriaiUB,  85. 

Noctua 

ffiypkk^,  564,                                ^^^^^1 

li/thimna 

<rj»^ii,52L 

gothictt,  511,                                  ^^^^H 

,                     coMvro,  48a. 

*#»«.  515, 

— ,  Tftr.  tifi^fularkf  406.              ^^^^H 

dqmmt,4m. 

%*,  470. 

%tpi«iiAi,  56L                             ^^^^H 

'                     HmFgrn*,  480, 481. 

Zin.,546. 

1                      gmndis,  480. 
JiWjo^flc,  481. 
'                        p/czryVa,  4S1.40a 

ii^«M<i,  487- 

iiftpura.  483,                                 ^^^H 

a/fii;  477. 

f/irr^,  513.                                   ^^^1 

omHh^na,  634 

iH^tahitis,  512.                              ^^^^1 

rnfipmnis,  48  L 

<iiftf02rat  48v« 

Ifttcaatiffma,  486.                         ^^^^^| 

'                       /*^rc'T.48L. 

flrfcrti,53a. 

/i^a/rir.  6f)5,                                ^^H 

MjicanthQ 

ligmm,  486.                                 ^^^^1 

pj/tpn^a,  225. 

ainjUwi^  510. 

^^/s^/ri.  476.                                ^^^H 

fli^r,  495. 

limfnutt  544.                                  ^^^^^H 

'                  Jfflauia 

a(irte<*/fl,  484 

f  f  (PfV^,  64(J.                                  ^^H 

<;o«lfam»ia^  M2, 

atinfrrff,  531, 

UfgtfjfttM^  536*                             ^^^^H 

'                      wM«wwa,  40a 

ftq;a,  495. 

liwipara,  504.                                ^^^^H 

NUIB 

&«^i/*ft^4,  480. 

f?{#^7ti»a^4i,  520L                         ^^^^H 

anweiw*,  61, 

bigramnia^  500. 

fjwiM^,  512.                              ^^^H 

K-pnU^ 

Aimiu^/asa,  508, 

M&MJb«<f,  508.                           ^^H 

pr^x,  498. 

dfvia^^,  486. 

ftj,533.                                      ^^H 

Kara  pa 

Immmm,  497. 

mo^t)^^,  484.                            ^^^H 

adavmfat.  427. 

flKffli-a^rwm  511,                        ^^^^H 

frrv^a,  426. 

#fn^,  517. 

fiifpta*  54P,                                 ^^^H 

Ka«eiu 

rArr^iiYw,  53a 

oSiiMKi,  500.                             ^^H 

'                         hremratfris,  230 

chn/mtfTiifiha^  484. 

iM!«ic^5oa                    ^^H 

NftiicrHtfie 

chrysoii,  530. 

rfucj^rjr,  240. 

circumjUxtt,  532. 

amAdbaa,53a                          ^^H 

Kausinoe 

c-iti^rum,  496. 

0rio»,  479,                                   ^^^^H 

ift*™/4X420,432. 

nwtj>/ff,  517- 

omUhopti»^  537.                          ^^^^1 

fte/)fi3.  421, 

<»?«»rAa.  531. 

perfitm,  540.                                   ^^^H 

IfaiJft 

mti^aur^  513, 

ptTtfkarim,  487.                           ^^^H 

1                       cormjm,  560,  571. 

0oiiljfi!t^,  483* 

jterapkiilans,  404                      ^^^^H 

'                    Nebria 

cen^icm,  520. 

pimuftri,  4S8,                               ^^^H 

^  Ahml^tyka,  2\% 

rorwra,  516* 

piniperda,  610,                             ^^^^^| 

1                    NectAriiiiii 

pUf*tja,  [nm.                              ^^^^M 

eoUari^y  J*rA 

^A/it.  407. 

plpcfa,  404.                                   ^^^H 

Jt<^.XT^M*,  366. 

dt^^Hpta^  407. 

poli/grafjttna,  526.                       ^^^^H 

/tt/tftu^nne*  3B5. 

(fj/aJ'n/%495. 

porpkffva,  600,                           ^^^^H 

rf*/K.7|-rfa,  54L 
diogcorits^  544 

postkuma,  661.                            ^^^^H 

364, 

dipsticmt  520. 

^FfpiTur,  408,                                 ^^^^H 

r^A«»owiV  365, 

dittttparitim,  40(1, 

jprYTAtT^a,  607.                                ^^^^H 

Ncobrotica 

d^^miducii^  514. 

;^/r^^  60(1                                 ^^^H 

j                      dimidiaticomiB,    285, 

taretfia,  607. 

0^to,55a 

i>irl,  474  476,                              ^^H 

i                           286. 

pteridia,  im,                               ^^^^1 

iftcomtans,  285. 

tiff^raflo^^  529, 

er^krostiqma,  484 

purpwrei'/^j^a^if,  536.                ^^^^H 

pit^rM,  486.                                  ^^^H 

variabUu,  *M\ 

cx^iw,  4^3. 

pyridina^  515.                             ^^^^H 

(Dkbroti(.-»)  tfberlhun. 

^-j^/dfi,  .^9. 

pyramidea^  530,                            ^^^^^| 

wa. 

f^vUhcea,  478. 

p^ramidimtt  540,                        ^^^^H 

•                   Keodrilu* 

>W«^tf,53L 

nxvida^  500.                                ^^^^H 

1                        monocystU,  377  j  380. 

/At™,  485. 

rifff^^a,  489.                              ^^^^H 

j                    Kepheiod«i 

I                      daianidM,  484 

fiammea,  610. 

fV(^««i},  516.                                ^^^H 

Jfed^^o,  485,  517. 

rhizoiiihti,  537.                            ^^^^1 

39^811  ttnB 

>c^-tiifl,  483, 

mhi^mta,  5l7«                             ^^^^H 

tchmiikiianat  327- 

formom,  506, 

rio^i  tf/ix,  477.                                ^^^^^1 
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UfDIX. 


NootuA 

ruHloffOf  620. 

aaga,  518. 

M^ttfa,509. 

soolopacma,^S7* 

aootopkila,  540. 

fcutosa,  520. 

segetiit  499. 

segetum,  499. 

Mptt,  493. 

n^m^i,  496. 

si^natat  531. 

stlago,  517. 

apaaicea,  514. 

sparganU,  484. 

tpkuluy  545. 

«to6t/w,  513. 

ttriff08a,  478. 

stupenst  494. 

duposa,  546. 

au^iMo,  489. 

9H/ffcM,499. 

att(pJlMr0a,  528. 

0M4>ec^a,  513. 

^orcto,  495,  571. 

tigerina,  517. 

trabeata,  528. 

^mpmno,  515. 

triangulariSy  546. 

triangulum,  496. 

tridena,  475. 

tripkigia,  534. 

^ris^^^mo,  49A. 

A«mi,  481. 

tffn&ra,  520. 

uwhrago^  520. 

«7»^o8a,  495. 

tmca,  522. 

«Mma,  518. 

vaccinii,  514. 

— ,  Tftr.  mixta,  514. 

veipertUio,  545. 

vindelidaj  484. 
Nodaria 

amurenm,  566. 
Nonagria 

innocenSf  483. 

aparganii,  484. 

turpis,  484. 
NoBophora 

ohiromUis,  420. 

lymphatalif,    420. 
432. 
Notauges 

fischeri,  368. 
Notioptera 

dolosa,  401. 

praperta,  400,  432. 
NiimeniuB 

liMoius,  225. 

t>an^a^«,  225. 


Numida 

jMfcAaram,  371. 

M(/6crtisa»  371. 
Nutria 

/e/mo,  196,  200. 
Nyotiardea 

vtbAu^AS,  326,395. 
Nycticorax. 

craasirostris,  586. 
Nyotipao 

orepuacularia,  544. 

epkeaphoris^  544. 

^irui,544. 
Nyroca 

leucopkthtUfM,  325. 


Oohria 

fiavago,  485. 

/orfM,  485. 

oehraceOf  485. 
Ochropleura 

co0^a^,  412. 

ignota,  411. 

mttw'wo,  494. 

/>^^a,  494. 

plumbata,  496. 

<toi»/«i494. 

atupmda,  494. 

triangtUaria,  494. 
Odontaspii 

ammoamM,  243. 
GSdicnemut 

rajMiiMS,  371. 

magniroairia,  225. 
(Edionyohis 

i^Mw,  276. 

grapkica,  276. 

Mmdurenaiat  276. 

hwneraUa,  276. 

proxma,  276. 
(EstrelaU 

hypoleuca,  586. 
Olybama 

japonica,  569. 
Omiza 

fiit^Mina,425. 

pachiaria,  425. 
Omototus 

albomaculatua,  278. 

bUitberculatua,  278. 

carincUva,  277,  278. 

fitxatua,  278. 
Omphalotropsis 

bankaenaia,  355. 

carinata,  354. 

glabrata,  354. 

paiadUki,  854. 

nuJia^a,  354. 
Onus 

rtftfiAoni^  27. 


Oodes 

(Simous)  AorMMMf, 
384. 
Ophiaotif 

M»n^ti,  7. 
Ophiofathyt 

cancrworua,  242. 

<^rrAodU/M,  242. 
Ophideret 

/if^/(>iuea,  544. 

tyramnma,  544. 
Opbioglypha 

^'ft60^',  7. 
Ophiopeca 

«>»;w«^«M,7. 
Ophiothnx 

a«pu2ota,7. 
Ophiufla 

afyfra,546. 

— ,Tar.ciirtw<a,546,57 1 . 

ttrctotmma,  546. 

ofrtMito,  547. 

<2if^ns,547. 

elegana,  548. 

/oiwte,  546. 

joviana,  547. 

limoaoy  544. 

mirabiUa,  414. 

triangulate,  414,  432. 
Opigera 

orffMfti,  498. 

c«a/ta,  498. 
OpiBthooomus 

cristatua,  57, 183. 
OpisthoporuB 

6»a^ia/««,  341. 

6tro8^m,  341. 

euryompkaiua,  341. 

^a/u^r^u«,341. 

pertuaua,  341. 

p^(x^^oui<!B,  341,855. 

roateliatua,  341. 
Opisthoetoma 

decrespignyi,  350. 

grandp-apinoanm,    349, 
350. 
Oporina 

caataneo-faaciaia,  517. 

croeeago,  516. 
OnDBia 

alliciena,  529. 

emmgincUa,  529. 
Oreaster 

mammUlaiHa,  6. 
OreochromiB 

kunteri,  70. 
Oresia 

tentana,  529. 
OrioluB 

brachyrhgnekuay  368. 

cAiiiffMM,  228. 


rsiJKX. 

^^H 

Oriotua 

Fangora 

P^rierocotuA                             ^^^H 

noiiUm,  368. 

dM«rJ?ii,  403,  4(M, 

tHnermie,  2^.                           ^^^H 

■                         palaiDanemis,  "lib. 

rtf/j^Iiiitmt  402, 

^»««0,  ^@.                      ^^^H 

'                           xanthonotiis,  226. 

Fangrapta 

FerldeHi                                         ^^^M 

Orthetrnm 

Jliitotmculat     667, 

e^u^^/a,2»8. 

568, 

Pengisa                                          ^^^H 

£«Mar«iMr,  2S7,398. 

ti»<?u«i,  668. 

arfft/rasticta^  492.                     ^^^^| 

1                    OrthogonU 

FanoIiB 

reif/ra/t!f,402.                           ^^^H 

(?r%«>a.  54L 

Aw»m^a,5U. 

dohrma,  492.                           ^^^^| 

»fm,d4L 

ij^ttqEKmiii,  5111,  511. 

ffaioJtia,  492.                            ^^^H 

OrthorhTOchus 

Papilio 

^<f»i«^,  492.  571.                   ^^H 

^/w.  326. 

«;«.8fi. 

iUmta,  492.                             ^^H 

OrthofiU 
J&««6!,  613,  571. 

iwrf«^,86. 

^JsHcij^iAs,  492.                        ^^^H 

crespk&ni^i  66* 

aenja,  492.                                  ^^^H 

&«^^a,  514. 

m<^Aa<m,  66. 

FeriiiKnm                                    ^^^^B 

pi^Urim,  S6. 

Immm,  54L                           ^^H 

wwwfe,  512. 

frtH^wfl,  86. 

Feriitera                                   ^^^M 

jmxpecta,  513. 

^r»ti*,  86. 

tipnpanisiria,am.                  ^^^M 

,                      Ordiutomuft 

Paracolax 

^^^H 

ntju-ep^,  228. 

harhaiii^  56L 

ptiUmGrkpi^km^  225.               ^^^H 

OsphrantOT 

PanuloKuruB 

PbaoeUodomuB                           ^^^^H 

frw^^.^ei»a,    -1^4,    435p 

phtHppcnin^  223. 

r«£«r,  33.                                  ^^^H 

439,  44U. 

Pararta 

fW^jMWfi^,  33.                           ^^^H 

1                     OthreiB 

fu»inm,  408,  432. 

^triaticdlk,  m.                        ^^H 

i                        fultanka,  M^ 

l^pidm.  40a 

FhaljctiA                                          ^^^^1 

Oti» 

Piirocoliwt 

mtriculay  484*                             ^^^^1 

wfl™/yww«M*371i 

^r««M/«f,56L 

€r-au?i«»m,  531*                          ^^^^| 

OtooorjB 

nmn^rulu,  561. 

ckr^w^im,  531,                       ^^^H 

hiiopka,  26. 

Paras 

Otolithijs 

ajnahili.%  225. 

mrnnr&lw,  561.                        ^^^H 

!                         craasiijr,  204.  2CMi, 

curritieajf,  186. 

polyodm,  491                        ^^^H 

OiyiSBrca 

a^iwctafl.  224. 
PaxtUus 

fMynwna,  544.                             ^^^^| 

«wri£;t;  225. 

ttfi^'^,  522,                                ^^^^B 

QHFbB 

ii^iMr»iM,34S, 

viridaria^  521.                          ^^^^H 

■^ 

O^CCOfnf  urOi 

(Attacuft)  CnteMctt^orUf           ^^^H 

rt«6«nMi(Jiur,34a 

^^H 

PaohybrflohyB 

Fedupogun 

^r&afu;,  561. 

(Qsomeirft)     htif^mlis,           ^^^^|i 

retkitl^tm,  2m, 

^^H 

Pftobybwiarua 

Pedetes 

(Ni>etuii)      afripiicU,             ^^^^M 

wa/ii/^w**^,  34,  35,  46. 

(Mjffr.  ^20. 

^^H 

Pachj^prora. 

c«p<rB«wt,  260,  262. 

capftt^  360, 

Pfibiniia 

TTti^a,  35<i.  350. 

i!fertaria,m4. 

(-)  arrkemt,  552,  ^^H 
(-)  ;i^^r«,  546.  ^^H 
(-)  o&i,  477.                         ^^H 

^io/fJf*?r,  350.  360. 

PelnTiTjs 

Piiohjrhjncliiia 

mimifdis,  240. 

gt}&^l4ti,  m. 

PeUrgontii 

o^M,  225. 
Pelit^hmbotliriatii 

U)  J^r^i^ttfw,  486.                   ^^H 

Pagellua 

(— )  ekrymiis.  530.                   ^^^H 

ftj^!?i>,  *245» 

(— )  eniffrvm,  496.                  ^^^^B 

PiagruB 

s^tcumim,  324.  325, 

(— )  dipmcim,  520.                  ^^H 

ruW,  245. 

Pemphm-ii 

(— )  «^eto,  539.                     ^^^H 

spin(/ipi",  245. 

moitwca,  230. 

!— )  /tt/7^i^.,  544.                  ^^H 

Palama 

FenicillAm 

,                          jMiilii^a,  114. 

<3(w/ii?i*,  536. 

(  -)/»;t>a^o,  517*                    ^^^H 

Poiiiiufus 

^r/r«,  536. 

( — 1  ^o/mra,  511.                      ^^^^H 

wii?«im,3y4. 

Pi^nnulft 

BuidMlDa 

milM,  5, 

(— )  i^Ana^  477.  ,^^^^| 
(  -)  lt%atrix,  fm.                   ^^^1 

/u^ra,4l3,  432. 

P«pdix 

!                           tirtnt^m}. 

citurm,  Sftl. 

(— )  l^mpom,  504.                ^^^H 

Fericb«ta 

?^)  ;/t^»rpAiTV4,  493.                 ^^^^| 

flfllnrciffm,  380. 

(— )  nupia,  549.                      ^^^H 

Iiatiaftwi,  225. 
1 . 

mt4Tmedm,  380. 

(— )  (^^<^^ra,  508,                    ^^^H 
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nn>EX« 


PhaUena 

(Noctua)  paranympha, 
652. 

( — )  pemiearus,  487. 

( — )   per9picUiari8f 
494. 

(— )  pinastri,  488. 

i-')plecta,494. 

i—)pracox,  498. 

f—)  ^1,476. 

I—)  puera,  618. 

I—)  ptUru,  486. 

( — )  pyramideOy  639. 

( — )  retortaf  646. 

(— )  retusa,  61ft. 

( — )  rumwis,  477. 

( — )  scabriuscttla,  488. 

( — )  sulphuralis,  628. 

i — )  trapezina,  616. 

(— )  triplasia,  634. 

i—S  turca,  481. 

( — 1  uncula,  622. 

I — )  vaooinii,  614. 

(—)  virbia,  663. 

(Tortrix)     fasciata, 
626. 

(— )  KNca,  522. 
Pbalanger 

orientalist  161. 
Pharetra 

leucoptera,  478. 

^a.  478. 

rttmicts,  477. 
Phasiaous 

chrytomeUUt  241. 
Philydor 

certncalia,  33. 

erythrocercuSf  33. 
Phineoa 

AoiM^T^a,  407. 

caniiies,  407. 
Phlogophora 

Aeo/ri*.  503. 

Ifictpara,  604. 

paiims,  603. 
Phoca 

vitulina,  321,  323. 
Pholidauges 

>i*cAm,  356,  368. 
Phonipara 

biooior,  326,  396. 
Pbreorvctes 

«m»/At,  381. 
PhrletU 

Soreaiis,  427.  432. 

fMonariOt  427. 
Phyllium 

ffehnus,  202,  263. 
Pbyllobothrium 

crispaiisaimum,  324, 
326. 


Phrllobothriatn 

tactuca,  324. 

Mi(ur,324. 
Phyllophila 

eretaceat  521. 

MiUraia,  620. 

wimmerU,  620,  521. 
Phyllo0oopus 

Oi/reaUs,  224. 
Phyta 

o/k^,  139. 140, 142. 

Ao/^M,  136. 

heddomn,  136. 

AcMMM  Aenricus,  136. 

brevtculmen^  136. 

earinata^  136. 

concinna,  136. 

eumingii,  136. 

c^u^iar,  136. 

fuiiformis,  136. 

crfMKMa.  136,  138. 

XufieMt,  137. 

latilabiata,  137. 

muUiBtrigata,  130, 140. 

newcombi,  137. 

o6eM,  136. 

pflcioroao,  136. 

physopeiSf  139, 140. 

produeta,  136. 

pro^eM,  136, 138, 139. 

pyramidata,  136. 

fe«?«,  136. 

jm^om,  139,  140. 

sinwUa,  139.  140. 

tabulata,  139. 140. 

tasmamca,  137. 

texturata,  136. 

truncata,  136. 

tws^t^  138. 
Phjsimerus 

simoni,  278,  279. 

varieffotus,  279. 
Phytometra 

tfiMo,  521. 
Piada 

muUiplicant,  538. 

— ,  var.  Jimonica,  538, 
571. 
Piaya 

(x^flfio.  169, 187. 
Pioolaptes 

affinis,  34. 

parvirotiria,  33. 
Picus 

Mu^tcftf,  366. 
Pinarochroa 

^NMpodM,  366,  364. 
Pinicola 

MHfc/^o/or,  306. 
Pitta 

o^nof^pii^ta,  225. 


Pitta 

erythrogastra^  226. 

jMK>ptit^i(a,  226. 
Placodes 

afMihfstina,  684. 

Bpencei,  634. 
Plagiodera 

omato.  268. 
Plagyodut 

y«^,322. 
Planorbii 

eorfi^,  139,  140. 
Plaatemis 

fv^uaa,  516. 
Platapleota 

pnwHOfti,  476. 

«o(«to,  476. 

subtnridis,  478. 
Platrdactylus 

aioomaeuiaiusy  143. 

hurmeitUri,  143. 

deismerif  143. 
Platydia 

au^536. 

eomprtmpalpig,  635. 
PlatygloMus 

fnaf^tiia/iM,  240. 
Pla^ia 

SNf^i^ra/u,  554. 
Platyiteihiu 

sp.  incn  167. 

abbreviaius,  15& 

eukratus,  157. 

QuentMerif  167. 

WtoM,16& 
Plectostoma 

(iarrnpi^^,  350. 
Pleotropteruf 

gamkenm,  371. 
Pliiniopbytt 

<<rta^l41. 
Plezaora 

imperialism  47. 

principalis,  47,  49. 

niifyyicoM,  47, 48, 49. 

vermiculatOt  49. 
Plexaurella 

(#»itf .  48,  49. 

a«i^ir«2o^<2es,  48,  49. 

anffuicnlus,  4i8. 

dtekatamOy  48. 

jx)ro«a,  49. 

vermioulata,  48,  49. 
Plooeus 

a«r«ojIaMU^  367. 
Plana 

o^rrafimia,  530. 

o/ftosA'ta^  632. 

ametkt/stinat  534. 

aifri/«m,  531. 

6nice0a,53O. 


^^^ 

OrDES, 

^^H 

Fluava 

Poljiwroides 

F«ilidopro<me                              ^^^^H 

c-aurmiTL,  531,  532. 

ri^it-wj,  78,  79,  ^. 

antimrii,  359.                            ^^^H 

chitioiti^,  531. 

Polydfcaum 

p€tUi,  ^m.                                ^^^1 

€htminf&l  im. 

vti/^jariJi.  490. 

pMDinnioffiuraa                              ^^^^| 

chri/jtilina,  Kil, 

PolvpodBtefl                           ' 

grU^us,  172,                               ^^^^H 

chri/,iii^,  53i}. 

bhciUiAff:r,  28,  3L 

Pfteudogotnphus                             ^^^^H 

chrt/mn^  ri3Q, 

crucif/fr,  27,  31. 

iN«/^ts,  2y7,  299.                     ^^H 

co^ha,  531. 

Uitc&mtffita^,  29,  3  L 

F»eudoiiciirus                                 ^^^^H 

eu^enia,  533. 

wiat'M/^/iM,  27,  28,  29, 

afunognathtis,  240.                    ^^^^H 

*A^e£M.  5;^. 

3L 

ghobktn,  2-JO.                             ^^^H 

,                       Mii*w.  mh 

qmdrilineaJtm^  39, 

M^soA^ti,  240.                            ^^^H 

^amma.  532. 

Feini&da                                       ^^^^H 

gemm^tra,  480. 

ntgrw*^,  29. 

cincrof^m^  554.                           ^^^^H 

^M^/(t.  532.                        j 

vutifftr,  27, 

F  tern                                                 ^^^^^| 

hummt/U,  5*10, 

FoLyph^nis 

AuTiifHiUi  370,                              ^^^1 

JmiVd,  532. 

if^fm-afwi,  370.                         ^^^^B 

iemiina,  53l0. 

PoJypbctron 

kumfparmiia^  374K                       ^^^^^| 

itff^upleg,  54i3. 

mpidtoHis,  22(j. 

nudicoUis^  370.                           ^^^H 

^mhtbrtictea,  530, 

Poiimtomiift 

Pterocie^                                      ^^^H 

laikadma^  532. 

tdcBcopium,  2m,  238. 

dtcvrttiuf,  3<iQ.                           ^^^H 

»fid>?^,  53D. 

Fompeloti 

&nM^i»,  370.                             ^^^H 

f»».  533. 

mtrmrttiiu,  401, 

Sfuituraih,  370.                         ^^^H 

nifjrisigmt,  532. 
cK'Anifa,  5^33. 

Pfli«s»*Wii,401. 

Fterocydoft                                   ^^^^H 

Fotxtia 

am^tmlm.  330,  34 1 .                   ^^^H 

[                        i?r;*a/is*ima,  533. 

/n^m,  293, 

hiciliatm.  34i,                            ^^^B 

^mri^'^/KT,  533, 

«*.««,  203. 

eucuiius,  'Mi),  iisrK                   ^^^H 

\                        pyrophi,  533. 

end^a/etta,  ^111,  :140.                  ^^^H 

rutUifivm,  53a 

mir^mnot  294,  297, 

»i  r^omphci  tuj^^  M 1 ,                     ^^^^H 

«rre«^,  53"1 

Frtttinool* 

la^ttanemtis,  ^i^JO                        ^^^^H 

i^ignata^  531, 

axmaris,  36a 

iowknu^.  mU.  340.                   ^^^H 

I                           fypinofa,  532. 

Prjgeuift 

mindaiemh.  340.                       ^^^H 

1                         twfii^V^^a,  63L 

viridiaumfa,  385. 

niahff^t^,  340.  3!:k5                    ^^^H 

tfirt^o,  534, 

vo/lenkortni,  380, 

pUnorbtdm,  341.                       ^^^^B 

zmimu  531. 

Prion  ituru* 

ro»leUaf  u^,  34 1 ,                          ^^^H 

Pluflidia 

ci/amcrp»t  *22^. 

^t^fno/Ttf  j«u^  339.                        ^^^^^1 

Pr]ono(!bilui 

teHuiiahiaius,  339,  344,             ^^^H 

Fltuiodonta 

>Aa«nip^  226. 

^^^H 

auripkta,  535, 

Pt-ionopa 

Ptenjgoa                                       ^^^^H 

Foaphila 

talac&ma^  301, « 

£/ariti^,  86.                                 ^^^H 

ra^^i*.  522, 

FriBtij 

Pteroia                                           ^^^H 

Fodargua 

;jff-e»Wriw,  243. 

anfenmta,  239.                          ^^^H 

MamraiU^  179, 

Piidtt>dflct^lft 

Ftefuni^s                                          ^^^^H 

FodtK«*rn]>*is 

n^ojMjfrfrj!,  218. 

jtf^iVtfd,  2.10.                               ^^^H 

7>«,\/*^ij'iM,  452. 

ine^ravs,  214. 

Ftemiium                                     ^^^^H 

Fodoei^rufl 

Priatonjehus 

jam&iziAvV,  197^                         ^^^^| 

CTtmfrrenaiSj  4fi2. 

ka.<ihmircasi3,  214. 

FWjx>pu9                                        ^^^^1 

Foeciloaetbi 

Frodeniat 

hi^mdaHug,  223,                    ^^^^| 

erytkrorhfptrhm,  371. 

litt(^a/is,  510, 

Plp]H>thjganus                                 ^^^^B 

'                    PogonorhjnciiuH 

r(f^iiif«,  510, 

atraihu^,  402.                                ^^^H 

«w£cwiffjrffrwj,35fl. 

Proui  props 

laticiiia,  402.                               ^^^H 

rfi^ma^o/A^ra^,  357, 

m*iwr,  358. 

m>^/W.  401,  432.                        ^^^1 

Pdift 

Ppoflicek 

PtilcKiicbla                                       ^^^H 

atripiici^,  Sia 

i'heWitlMiU  267- 

faLtila,  226.                               ^^^H 

JWAkia,  5oa 
!•«&«£{}«(,  SOS. 

Frothy  mia 
i»»«^,  521, 

FtHopys                                          ^^^H 
i^fekkm^i.  225,                     ^^H 

oc<mlfa,tm. 

wjrjfiarw,  62L 

7W<J<liN}«?^pWtt«,  225,                  ^^^H 

tfitlttift,  476. 

Frotriptcrpus 

Ptyebofitngiiiji                               ^^^^H 

FoliuBpi^TL 

dflfHre^OH  147,  148. 

orymialct  574,                           ^^^^| 

siTiijlafiiJ!,  3fi7. 

ProtOftticLa 

<}^ri^,  351 ,  3r»5,                         ^^H 

Pdyboroides 

^?rati/if,  2^18,  3f>2. 

tadiain*,  77. 

4i3np/»eif9emt,  302^ 

i 

fi^oiui,  351.  355.                       ^^H 

^^V                 ^^1 

QfVttp 

^^H 

^^^^H                 Fupirtit 

BbiuHiphorus 

m^^^H 

crmigerr2B,d^.S^U32. 

Ot^T^Htt,  OD.                          ^^^^^^H 

^^^^H                     ff&rntfmkj  352. 

equa,  32. 

SfkxigviA                             ^^^^1 

fe<tt^j7*^^4r^rtx.  27,  m  29. 

kaa^,  274.                     ^^^H 

^^^^H 

mit^jdaitts,  27.  28,  29. 

Aar^Mi  273.  274.          ^^H 

^^^^H                    mmiotieuSt  S5. 

3(X  31,  32. 

hmgtiiimmt^  300.                ^^B 
p^kheUa,  'jm,  300.             ^1 

fodtl ti lineal  tui,  27»  30. 
rHt/iii>tiif,  27. 

^^^m                     Imtardi,  2m. 

st'^rtiirf/aittit,  27,  30, 

fiftnim                                    ^H 

^^^1             h^J^^h^^  m. 

BhaTBphocinclus 

d]«6Wi^a,  568.                   ^H 

IfritihifuntJ^,  395. 

Jtamjfvwwiaia^  597.              ^^| 

^^^1 

Eheithroaciurua 

iih^Wii.  567.  571.            ^H 

^^H                    m^AaiaUM,  b5B. 

mucTfitiif,  *2^. 

^^H                   CfwaliM,  558. 

RliinohiLus 

feztfia^  567,  571.                  ^H 

^^^1                    dirivalu,  ^2. 

A^&Tf'i,  243. 

tnmani^iitt,  5«I7.         ^^H 

^^^M                    d^lnculala,  4lB,  4ia 

wMyc/^  2^^  24a 

iQAtm,  568t                  ^^^^1 

^^^m            ffHmau/m. 

Ebinoctjros 

BftTcidiomii                      ^^^^H 

^^^^^^^H                    jbT'f!i09um7Jint$$f  *)36f 

Hc(^rfiis,  448. 

^fiiixmug,  371.             ^^H 

^^^H                    peetitaUs.mh 

4tot'oAM.  9. 

SU^IMM                                       ^^^H 

^^^M                  pUU^Um,  418.  410. 

aowrfaw^^,  %  iO.  255» 

c^vm,  228.                  ^^H 

^^^B                   ro9imlu,  558. 

2.^7.  2t>a 

Satumia                            ^^^^H 

^^^H                    «a/iea^55f). 

»uma£rfni*i4t  7*  B,  9, 11, 

ptfTi*  ^^                        ^^H 

^^^B                    $eTkmiU,  56L 

12. 13. 15,  IS*.  20.21, 

Saiiroib«i«                       ^^^^1 

^^^1                    iarmermaiis,  562. 

23,  24.  2,m 

vi4!moii  isr.          ^^H 

^^^H                   tpmc^Mw,  556. 

itnir(>rnM.  258. 

Soeaopla                          ^^^H 

^^^B                   ir^h^is,  52S. 

Bblnotopbus 

r0^k,^L                  ^^H 

^^^H               FTthoii 

lm!tta,  159. 

SohenmttEa                         ^^^^H 

Ehiiiopoinwle* 

ojHnUh,  289.                 ^^^^^1 

^^^                   cvrUm,    303.    4S% 

emmmelit^,  358. 

funrrm,  287.                  ^^^^B 

^V                            S33. 

Bluoitodui 

irifi<^i^f^^i,  2.S7,  288.           ^^1 

^^B 

iM«0nM,M2.355. 

vfjte^ifiriiAiM^  £^.                 ^^B 

^^M                       Quei*qu«dulA 

mmMma,  M%  355. 
Mngrrfordu  342. 

Seiuropt4t'rm                          ^^| 

^^P                               eri/f:h.t'<frki/nckn,  371. 

aihotwfcTf  2:^.                ^^^^B 

^^                            Quiflcalua 

iVwt,  ^3, 

rf^^m^iont,  159.                ^^^^H 

f  ji/i-jpiVo^rw,  305. 

Ehipidum 

S«iurus                               ^i^^^l 

1»I^W/OTigKM,  225, 

badjing,  231.                 ^"^^M 

EsdUl&Tift                                     ' 

Eliodarm 

keohr  «pAipffmm^  230.         ^H 

pa^paiiM,  493. 

ajniiia,  52L 

ooik?tfifiu«,  2^tI.  232              ^H 

Enja 

BbodoilriluB^  hot.  gen.. 

«7i/u,  231.  232.                     ^B 

nasnta.^l. 

3a>. 

^ft^tfiH  230,  231 .          ^^H 

lUUimi 

mww^  381. 

ftMtmta,  225. 

Bhodoaeura 

miiaitu,23U                 ^^^B 

B&Uus 

<a^a4t»,  422.  432. 

ptaniani,  23L               ^^^H 

oitfirttrtw,  5* 

dfifftstuia,  422. 

pkOo,  230.                     ^^H 

KomphoMjrys 

EhTTiehaatiitui 

pf^Y^(t\  230.               ^^^H 

clotJu-yi,  2fi. 

53^<>(tri,;223.                    ^^^B 

Bail  a 

EhynchmB 

/rniiiV,  2;M  231.              ^^^H 

frnporaria,  R^j,  Hfi. 

ercmmlu,  417. 

ttrAi/i^Aea^i,  231 ,  232.           ^H 

BapbiiL 
fttsclala,  49L 

Ehrachoba^us 
^jediiamU,  243. 

Sclero  p  1  em                            ^^^^B 

mMm^uatit,  37lL            ^^^^B 

Raphaultu 

BiTtik 

SoleTOTlijiidiii§                  ^^^^B 

homhijci»v^\  350. 

amefjili»^  561. 

a/A(*«c^,  449,  4^.          ^^^B 

/i/^i/^-iiSSl. 

«iAr<?«ra,  560. 

Scop^lua                              ^^^^B 

Bemigiii 

jtt'tj^tetts,  27.                     ^^^^B 

oiffii^^a.  553. 

SalATUM 

Scope                                  ^^^^B 

fflrelpwo,  552,  553. 

/n»«af(M,24a 

tverrtti,  225,                     ^^^^B 

m'^risiifna,      553, 

tturcofor,  240. 

fufi0inom,  235.             ^^^H 

'571. 

Salmo 

Boorps^nn                          ^^^^H 

Reaod«« 

/rmo.  135. 

f^rdinaiis,  isa                 ^^^B 

^                                      Afl/?i«da,  504. 

Saltator 

«»>^u;  151, 155,  im,       ^M 

f                                      rwtwriejWM,  653. 

^w^2«%i«rruii^,  32a. 

&^u^Ui^  156L                  _^^^^H 

^p          iNomx. 

^^H 

Selepa 

SpidotiB 

Stemm&topliora                             ^^^^B 

ma™%i,479,57l. 

niJ^^w,  490. 

Miata,  418,  432.                       ^^H 

— ,  vnr.  clam,  479» 

tqnalida,  501. 

t»L&k^^4ff,  418.                                     ^^^^1 

Somibhorft 

miflMJiM,  280. 

Sterna                                           ^^^H 
£iMi,  225.                                 ^^H 
mdanmtekm,  22fi^                     ^^^^H 

paiUitxm,  511. 

SpntanguA 

SciTinopitheciu 

St£thqj  uU  a                                          ^^^^H 

f%j»««*/ai.  159,  ISO. 

Spenneste* 

iM/inri^a,  240.                           ^^^H 

fimpnxdu.  159. 

eiteitUatWt  367* 

Stomiiis                                             ^^^^H 

ilM«;  169, 238, 

Sphafolabui 

/^ra^,  27.                                      ^^H 

obam(rm,l&^. 

fli!r*ili«.  587,  588. 

Btrepicen>9                                      ^^^^H 

B«rtnii« 

imberhis,  M6,  S76.                     ^^^H 

»enal^itf ,  567. 

c*fj/*wonw,  84* 

StropsiIa«                                          ^^^^H 

Senola 

Sphinx 

infifryru,  225.                                ^^^| 

diimerUii,  240. 

iigudri.  m. 

^^H 

SerpODtarius 

qtmuifiem^Hittfn,  86. 

o/e^^,  172.                                  ^^^H 

repiiiimrus,  82. 

pintisfrh  86. 

Jktmm-a.  177.  ITa                        ^^H 

Sermnxia 

Sphjrffina 

(Ketupa)     eeylflmniiM,                ^^^^1 

^Itivdis,  244. 

^Htip€tini%  340. 

^^H 

^rMNTWiw.  'J44* 

aifrtw.  240. 

StumiA                                           ^^^H 

Spica,  pen.  noT.,  424, 

I'io^Woi,  224.                              ^^^H 

if|ai»ii^Ai<^,  237. 

hifrola,  424.  43i. 

Stvloohiu                                      ^^^H 

fimMsius,  323,  325. 

Spilan?tia 

S^lorfaiia                                     ^^^H 

^i^dwtu/244. 

puitrtaia,  405. 

^^ojr,  322. 

ttwffwrrii.  405,  43S. 

(PhyUorbisa)iH«ii£«kt/a,               ^^^H 

jat/akari,  237. 

Sptlornii 

^^H 

^t/^kftf*,      237, 

baeka,  25%6 

^^^H 

244. 

Spmtheropa 

hf/iifina,  241.                                ^^^^H 

«»orr^ff,a44. 

d;;»^drfa.  541. 

jatfakarit  241.                              ^^^^H 

Spirama 

nng^mj  241.                               ^^^^H 

«waa,  23S, 
»atmomidff$,  *23>1. 

aiyro^fl,  545. 

gm-tttthji                                           ^^^^1 

/(ijM!ii/n>,  545. 

filbireimik,  423.                            ^^^^H 

mmnef^L  23ft. 

intpqualis,  ;45. 

^temiaJis,  422.                             ^^^^| 

iiri&lalm.  244, 

inferHnfxita,  546. 

8urnieu1ua                                          ^^^^^H 

SotoplMig^ 

Jfiptiftna,  ^>^5. 

Imtihrt^^  226.                                ^^^H 

r»^k»^  326.  395. 

Jitfchu^mt,  545. 

^^H 

SilEiniA                                ^ 

wi^r/Aa,  546 

«p.,  223.                                     ^^^H 

egfptoni,  21*1. 

Tetfifa!>ci(ila,  545. 

^^^H 

*                    SLraenA 

rr^or^a,  545. 

/(ir^Vil.  296.                                      ^^^H 

1                       iurtiftra,  29.>. 

fimpliriitr,  545. 

BjDagris                                              ^^^^H 

jnyriiran*,  205. 

euJftiffUfNi,  546* 

isacanfhui,  238.                            ^^^^H 

!                     SitDplicia 

Spiisatir.iiB 

8>nelrrri                                         ^^^^H 

1                         Ttet^h,  564. 

jt/nn£i^/«<«,  226. 

muUitim&Su,  42L                       ^^^| 

'                     SJpbLa 

pAili^itm.  225. 

mm0mii9,  421,  433.                  ^^H 

baHi/unuts.  226. 

SjnodanUt                                    ^^^^H 

*                        m/'WiiJ,  22a 

Stfalotifi 

gmiiafm,  71.                                 ^^^H 

1                        ttmpfkri,  225. 

^/<rNd,4l]. 

pmnHakius,  71.                           ^^^^H 

rwnwi^',  225. 

^rfnemi,  411. 

Etntatttn,  71*                                  ^^^^H 

SiphoillHM 

Qnnumm^  604. 

Squatarota 

t^rn  toni                                                ^^^^^| 

kef^etka,  225. 

>/>^:^m.  400.                                 ^^^B 

Bmcrinthutt 

gl(|uatiiia 

v^/^it^i-%t,  400,  431                    ^^^H 

pojHtli,  86. 

erassid^mut  451. 

S>pna                                                 ^^^^M 

««rrctt*,  86.                        , 

Sleatomit 

achiitifut,  542.                              ^^^^| 

1^^^,  86. 
Somen  a 

181,  190. 

astrit/^^t  54E                              ^^^^^| 

(Uijfeta,  4ft5.  402. 

G£Untkiiphktwi^  44. 

J^TC0«uid,  M2.                            ^^^1 

mmHUam,  405. 

ift^ffifK^.  543.                              ^^^B 

Bophrcwjne 

^tffarim,    34,    42,         ' 

7/tAom,  M2.                                  ^^^^^1 

TO6#f<i«»i.  452. 

46.                                 I 

piV^ri.  542.                                         ^^^1 

8p«ilotiB 

St*go«toriin 

S/niiitrn                                             ^^^^^| 

/«!?*«*,  oOL 

tkfrmmn^  243* 

luJUrrjyaift,  226.                           ^^^B 
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*,  No.  XLIV. 

^^1 

[P            ZV0E3C. 

^^H 

^^^H           ^rrbnplM 

TelBph(}ftli                              ' 

TbalpopbiU  ^^H 
iryfl^fw,  475.                   ^H 

^^B               pm^&£ii4,  164 

mjteriaiiA,     102,     Iflft, 

^^1           Syrrboo 

^^^^^^^^^^^^H                                       J$rfm^ff  I*Pp'W^|i    '^^rmB^m 

101.  IIL 

cfi^a,  475.                        ^^^H 

.^  m         J 

kechianiu,  1<H. 

ThHutnnle*                               ^^^| 

^^^H            Tsnk 

— *    Tar.    tf^iMT/M*nwM, 

pic-Ai.  135.                            ^^H 

^^H                6(An'<2. 325. 

104. 

TbemUtf                              ^^H 

^^H                mh'ft,  liM.  325. 

/ri.^^djt,  lOfi. 

pnttrtp^,  3^.                    ^^H 

^^H               fiikifrrmi^^  3:M.  32^1. 

mandvimiuM,  100. 

p«^-              1^.             ^^B 

^^^^H               m^id^fii/tt,  325. 

meiiil£«io»»,  107. 

^^^1 

^^^^^^^H                    JKUCKfptf  0^54. 

«p^r.'..   .                                   ^^^H 

^^^H            Ts[itocRiiip& 

■i(n&&ar(nM*,  1 01. 

vrkiitheadi,  3^.                  ^^H 

^^^B                 4Xv/wi>,  51  a 

ii^^^i^  103,  111. 

Tbt«rJudeAmu«                         ^^^| 

^^^H                carmi*ennki  ^11. 

ohrfAneHt  102, 

ph/knku0,    2t%   351.      ^H 

^^M               €Ua/bl2. 

orknlulU,  lU^. 

26:2.                                  ^H 

^^m              tmmida,  1*1%  5ia. 

«iff7?i^  rthfcimia,     1 07, 

TbOMM                                          ^^H 

^^m              ^JIi»,51L 

in 

i^f»a.40e.                          ^^1 

^^H                ffm^fit,  512. 

f»?a/i*,  103. 

r»fd,  40B.  4a2.                   ^^1 

^^^H                 instahUiB,  fiVI. 

leM^tlMi,  100. 

Thript^nAie                               ^^^H 

^^H                 iwiri^a.  512. 

tsmiuiiuM,  90. 

har^/ifH,  226.                      ^^H 

^^^H                 — ,    var.    EVnm£ti?«Wa, 

aenrgal^Ms,  3(1  L 

ThfipopbogM                         ^^^H 

^^H 

kWh^iji,  106.  107. 

fiaeUiefa,  5a                     ^^H 

^^H                ^hm,  blX 

ThfjoUiofua                         ^^H 

^^M           laahiik,  5ia 

mtidmaem,  IM.                ^^H 

^^^H            Titntodera 

WF*fe?/^,  97. 

n^^MMiti^aaA.            ^^M 

^^^H                 ditt^simn,  390. 

v«a&r,  98. 

Thjfmtf                                ^^H 

^^^H             TanjgniLthus 

t?*oiaiNiit>«»i«w.  105. 

mixiUis^  7.                        ^^^1 

^^^H                f^rofirViuu,  226. 

t^ridipeimiM,  97*  104, 

Thvridoflpilii                                ^| 

^^^f             TbobIub 

(AticistroDTcha)    har- 

aph^npkora,  415.               ^^^H 

^^^                Am«-&w#i«,  128. 

tn'^afd,  415.                     ^^H 

umerwunvM,  1(1. 

ML 

T  i  It  t1  LI  TK^ul  tjfl                                       ^^^H 

Mu^,    256,    2.^7, 

Tenrnopleunn 

aUxudanm,  Si62.               ^^H 

26a 

t&irmmeUvmt,  7. 

AOtwAtfif'iiit,  030V            ^^^^H 

twmint,    254,    256, 

Tenioeatnpa 

Tin<iliiii                                ^^H 

257. 

^(^'<f^,  405. 

Temkiii 

eiWro,  225. 

TfttoenemiB 

T«rpsi  phone 

adU<raia,  505.                   ^^H 

Si,  302. 

cmiaiiL,  3/i]0^ 

Torp«do                             ^^H 

fetr^l  360. 

i:ejut 

fttAnMflmfa,  243.               ^^H 

t^fut^im^  465,  4(«. 

Tethen    * 

Torredft                                ^^^H 

Telea 

T€tum,  51fl. 

4iUSfraiit,  15a                       ^^B 

Tetraborliriuin 

ToranuB                                     ^^H 

protaefhea^  86. 

ma&^^ephatutn,  MA^ 

hrffvhfm,  225.  ^^H 
ca/tt/rw,  22rt.                       ^^H 

Tdephorui 

iomfmum^  324. 

■p.  D0T.,  111. 

Ti?traro«« 
yw^wj'^ri.  239.  246. 

^^Ifw^*2a5.                      ^^B 

bi^i  101,  1(^2,  IIU 

ToxooampA                         ^^H 

hruhminunut,  93. 

Tetmdon 

mermm,6^                    ^^H 

marparitiiim,  242. 

/aanMi,5ia                     ^^B 

Uh 

iwim/iwij  242: 

iim&m,  544.                      ^^B 

cor;«*^M»     Ifl4,     JOS. 

Xeitur 

flid^m.  54a.                    ^^B 

111. 

diutrndti,  308. 

m^<t,54a                         ^^B 

ernraiix^  98. 

ThAiH 

(•«/^»uia^  543.                    ^^^H 

ert/thropterm,  216 h 

polt/Trna,  86. 

TmcbpA                               ^^^H 

jf^wcomi*.  loa 

Tbttl]j<jdiare» 

afrip/iciit,  510.                     ^^^^B 

ii^i,  lOQ. 

aduimiA,  52L 

pin iperda,  511^                   ^^^H 

F 

^^^ 

^V          nCDBX. 

^^^^^^^B 

TmchTpboTmi 

TrUTHSHtella 

Taneiieui                                             ^^^^H 

amfiitdi,  357- 

atimJJO'ff,  3.H. 

poltfchhr^t  96.                             ^^^^H 

boehmi,  .ViT. 

mnnjinai^,  354, 

^^^^H 

erf/throc^pkitimi  *H57» 

Tubifeit 

tjrijmi^,  605.                                  ^^^^1 

tiiarfftiriiaiinf.  357. 

rtwi&rtfiTO,  Saip 

i»Ji^^,  605.                                 ^^^H 

squamicep^,  337. 

Tupaift 

nigropnnctafun^  605,                    ^^^^H 

Tnigelapt^tia 

nMiens,  6C15.                                ^^^H 

d«ri^,  220. 

javanka.,  223. 

^^^^1 

^rai!«^,  22fJ. 

T«pitiambis 

^^AiTi-.  367.                                 ^^H 

Tragulun 

««/nipM«£T(frt/tt*j  4ft5. 

^pocherina,  367.                         ^^^^H 

Javanims,  223. 

Ugufj'iii,   405.    46ft. 

wpUndm^,  367.                              ^^^H 

Treron 

474.  eo4. 

ytrf^ivlvf&                                      ^^^^H 

«a*tra.  2^, 

TuracuH 

miidru,  325.                                 ^^^H 

fivui'TOifft^i  3tw. 

Affr//«wAt;  36S, 

Tir^idaria                                          ^^^^^| 

MmoM*  225. 

Turd  inn* 

mirahUU,  304.                              ^^H 

wahifiddi,  dm. 

rtiJr/ro»A^  226. 

TiTerra                                           ^^^^H 

Trimm 

Turtlus 

ofm^ina.  108,  \m.                   ^^H 

an^inaAl^. 

^^^^^H 

Tricliiurufl 

IWiiix 

Xanthia                                       ^^^^H 

h^mtla,  239. 

0er(up,  517.                               ^^^^H 

Triehol«mft 

rm^dt,  224, 

ftamsiitptm,  482.                         ^^^^H 

siipj7mlt>ihora^\  36T. 
Triclijs 

Tiirtiir 

JkiifUffo,  517.                               ^^^^H 

rffiiwitmim,  225, 

^AijTo.  517.                                  ^^^^H 

gmnikn-i,  23ft. 

/i^i-Bj*.  3m. 

XnnMiode*                                      ^^^^H 

%ttr^,  75,  76,  235. 

Kmif&r^wifwi,  369.          , 

inferseftta,  513.                           ^^^^B 

2;ifi, 

^^r*rta,  226. 

migrator,  518.                           ^^^^| 

TricoodTlft 

Tylognatbuj 

6^fMLVT^,  518.                              ^^^^H 

fi^rTwtriii  383. 

Xeixocicbla                                      ^^^^H 

Trigla 

l^p»nbtm 

iiihiffuiarU.  363                            ^^^^| 

ar^Aca,  24ft.  24ft. 

t^mpanutria,  369. 

ftiffHcepg,  a56.  362.                     ^^^^| 

mpewwi,     236. 

Tyj-annuu 

p^cj^il^a.  356.  35:),                       ^^^H 

240. 

rmtratus,  326. 

tvphroL^ma,  34^.                         ^^^H 

poiv^ictit,   245. 

Xenuloba,  noT.  geti.,  337.             ^^^^H 

24^i 

UmhHnii 

np^^^Muo,  387.                             ^^^H 

Triglopi 

«tii«a^^,  245. 

XerotQTB                                        ^^^^H 

n*Brray<i  27. 

iffiofa.  245, 

m^id^,  248,  250.                     ^^^H 

riJSi>^fe.22ft. 

ITpeneiu 

fjTff/^^rt.  530.                               ^^^^B 

jtt^iAufiXt  225. 

Upooerthift 

fureiffra,  537.                            ^^^H 

Tpingoidefl 

inprica,  537.                                ^^^^^| 

hiipoltfiicusi  ^>^, 

ornifhopus^  537.                           ^^^^^| 

Triphcim 

Una 

per^pieiilarU,  494.                     ^^^^H 

jj^nAaiiJsA'ii.  502. 

^twfe,  170, 

jpsna^^n;  488.                            ^^^^| 

mtdhtrbida,  502. 

Urogymnui 

Tn^iftofla.  537.                            ^^^^H 

TripluKiopeii 

aspetrimta^  243. 

P«^m.  486.                             ^^^H 

UrOE&ys 

rhiMolUka,  537.                         ^^^H 

lucilla,  502. 

c*r!«?«>M,  24S. 
A!dpu^lu«,  144.  145. 

aojw,  537,  571.  ^^H 
atefopasina,  487.                        ^^^^| 

Triplatoma 

XTlomegen                                     ^^^^H 

typrmu,  614, 

iorgfiafwjt  1^5. 

^^^H 

Urothda 

Xjlopba^ia                                      ^^^^H 

twina.  fil3.  m\ 

/atfjlt»««»»a«  394. 

*€(iopeci*ruM^  488.                           ^^^^H 

TripUx 

fktiipemU,    ftl4, 

Yaoellui 

eauqv^nensu,  487.  ^^^^H 
eom/mfa,  48a                             ^^^^| 

620. 

^mmm,  372. 

comTnij^,  488.                           ^^^^^| 

Troobomorphft 
ff0dMi,  578.  582, 

Yanesaa 

Jt^msfiffmn,  488.                        ^^^^| 

\ 

fl»l«>pB,  86,  87. 

fttnerea,  487.                               ^^^^H 

TropidonottiB 

uMhnta,  m. 

infl^nita,  487.                         ^^^H 

natrtJF.  600. 

ciifdui,  6*'i. 

iithi^im.  437.                        ^^^H 

TrotoMsma 

ia^m. 

riirtKi,  488.                                ^^^H 

L 

mfrdidum,  554. 

Uiana,  SG. 

«f^V»/#.  488.                              ^^^H 
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nroxx* 


Xjlophaaia 
Bcohpacina,  487. 
Bodalis,  487.  488. 
tyehoona,  488,  571. 

Ypthima 
ceylonioa,  396. 
kuebneri,  396. 
Jocularia,  didfi, 

Zanolognatha 


Zanclognathft 

fumosa,  562. 

griaeaUs,  561. 

Unealis,  562. 

stratnentacealis,  562. 

tarncrinalit^  562. 

tompeiifM/ts,  562. 

triiinealis,  561. 
Zeiudda 

f»iar6'fii(!aiui,  326. 
Zeooepbua 

cyanetcefM,  225. 


ZethM 

mu8Gulu9,  554. 
Zonopterus 

mo^t^Enu,  391. 
Zonora,  noT.  gen., 
419. 

conaUenaliSt  419. 

op^m/i8, 419.  432. 
Zoflieropa 

per9imnllata,256,i»6. 
Zygiena 

malieus,243. 


thxhtd. 
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